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Widespread  interest  in  the  Hydro-Electric  Power  Commission  of 
Ontario  and  a  desire  for  authentic  and  reliable  information  regarding 
its  working  and  accomplishments  led  the  National  Electric  Light  Associa- 
tion to  have  a  report  made  thereon  based  on  an  impartial  and  exhaustive 
study. 

Accordingly  the  Association  enlisted  the  services  of  W.  S.  Murray, 
who  conducted  the  Super  Power  Survey  for  the  United  States  Government 
on  the  Atlantic  seaboard  between  Boston  and  Washington,  and  who  in 
addition  is  conversant  with  Canadian  conditions,  having  acted  for  munici- 
pal and  provincial  bodies  in  a  consulting  capacity.  In  this  work 
Mr.  Murray  was  assisted  by  his  partner,  Mr.  Henry  Flood,  Jr.,  formerly 
Secretary-Engineer  of  the  United  States  Government's  Super  Power  Survey 
organization. 

The  report  herewith  made  public  by  the  National  Electric  Light 
Association  covers  the  investigations  made  by  Messrs.  Murray  and  Flood 
from  August  22,  1921,  to  February  10,  1922,  and  presents  in  a  compre- 
hensive and  comparable  way  the  advantages  of  electric  service  rendered 
by  privately  owned  and  publicly  regulated  utilities  in  the  United  States 
and  Canada  contrasted  with  that  supplied  by  the  most  notable  Government- 
owned  utility  in  the  Western  Hemisphere,  i.e.,  the  Hydro-Electric  Power 
Commission  of  Ontario. 
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Part  I 


Conclusions  and  Summary  Report 

Feb.  10,  1922. 
National  Electric  Light  Association, 
29  West  39th  Street, 
New   York  City. 

Gentlemen  : 

This  report  is  divided  into  two  parts:  Part  I, 
herewith,  which  includes  "Summary  of  Conclu- 
sions," and  Part  II,  following,  which  includes  "Sup- 
porting Discussion  of  the  Facts  Ascertained."  The 
report  is  segregated  accordingly,  in  order  that  the 
perusal  of  Part  I  may,  in  condensed  form,  present 
the  whole  subject  briefly.  However,  especial  request 
is  made  to  turn  to  Part  II  when  the  pages  and 
figures  of  that  Section  are  referred  to  in  the  text 
of  Part  I. 

I  met  you  and  your  Committee  appointed  to  con- 
sider this  subject  on  August  17,  1921,  and  in  the 
conference  that  ensued  I  was  advised  that  it  was 
the  desire  of  the  Association  to  have  placed  before 
it  all  the  facts  that  it  was  possible  to  assemble  re- 
garding the  procedure  of  the  electric  utility  compa- 
nies operating  in  the  States  and  Canada,  so  that 
there  might  be  determined  therefrom  the  points  for 
or  against  governmental  or  private  ownership  in  the 
conduct  of  their  affairs.  I  was  advised  further 
that,  as  the  scale  of  governmental  operation  found 
its  greatest  magnitude  in  the  operation  of  the  elec- 
tric properties  in  the  Province  of  Ontario  under  the 
leadership  of  the  Hydro-Electric  Power  Commis- 
sion, my  examination  and  presentation  of  the  facts 
in  this  field  were  especially  desired. 

Upon  the  occasion  of  this  invitation  to  make  such 
a  report,  it  was  not  known  to  you  that  I  had  been 
previously  retained  by  the  Hydro-Electric  Power 
Commission  on  separate  occasions,  to  report  first 
upon  the  electrification  of  the  London  and  Port 
Stanley  Railroad  (since  electrified)  and,  secondly, 
in  connection  with  the  proposed  building  of  a  high- 
speed electric  line  between  Toronto  and  the  frontier. 
In  advising  you  of  these  past  associations  with  the 
Hydro-Electric  Power  Commission,  I  also  advised 
that  they  had  to  do  with  engineering  and  construc- 
tion features,  and  that  I  had  never  made  an  exam- 
ination of  the  Hydro-Electric  Tower  Commission's 
economic  structure.  The  interest  and  importance  of 
the  report  appealed  to  me  and  I  accepted  the  com- 
mission, with  the  understanding  that  if  my  former 
associations  with  the  Hydro-Electric  Power  Com- 
mission offered  any  grounds  for  embarrassment  to 
the  National  Electric  Light  Association,  you  in  turn 
no  embarrassment  in  withdrawing  the  in- 
vitation. Your  invitation  to  make  the  report  was 
■led  the  following  day,  and  as  I  could  associate 
no  reason,  irrespective  of  what  facts  might  be  dis 
closed,  why  1  should  not  be  guided  in  conclusion  by 
them,  the  matter  was  closed  and  my  investigations 
we  e  begun  on  August  22,  1921. 


I  am  impelled  to  present  this  chronology  leading 
up  to  accepting  service  for  this  report,  in  order  that 
there  may  be  no  misunderstanding  as  to  my  position 
in  the  matter.  I  wish  also  to  say  that  I  have  held 
and  now  hold  Sir  Adam  Beck  in  the  highest  esteem. 
I  consider  him  a  man  of  the  most  intrepid  courage 
of  conviction,  and  I  believe  that  he  has  reared  a 
structure  in  Canada  as  remarkable  for  its  physical 
uniqueness  as  for  the  administration  associated  with 
it.  In  the  same  breath,  however,  I  would  say  that 
what  has  been  done  in  Canada  could  never  have  been 
done  in  the  United  States ; — the  corollary  of  which 
is  that  if  the  conditions  in  Canada  had  been  what 
they  are  in  the  States  today,  the  Hydro-Electric 
Power  Commission,  in  my  opinion,  never  would  have 
come  into  being. 

In  order  that  the  fullest  assistance  be  given  in  the 
ascertainment  of  facts  relating  to  the  electric  utilities 
in  the  States,  you  addressed  a  circular  letter  to  the 
companies  mentioned  on  page  4^|Partrr_of  this  re- 
port,  and  immediately  upon  accepting  your  assign- 
ment to  make  this  report  I  wrote  Sir  Adam  Beck  t 
as   follows : 

September  9,  1921. 
Sir  Adam  Beck,  Chairman, 

Hydro-Electric  Power  Commission  of  Ontario, 
Toronto,  Ontario. 
My  Dear  Sir. Adam  : 

I  was  very  sorry  not  to  have  had  the  oppor- 
tunity of  seeing  you  yesterday,  but  spent  a  few 
minutes  with  Mr.  Gaby,  explaining  the  commis- 
sion I  have  recently  received  from  the  National 
Electric  Light  Association,  to  investigate  and  re- 
port on  the  electric  utility  systems  as  operating 
in  the  United  States  and  by  the  Hydro-Electric 
Power  Commission  of  Ontario. 

As  stated  to  Mr.  Gaby,  when  the  Committee 
of  the  National  Electric  Light  Association  asked 
me  to  take  up  this  work,  I  explained  to  them  that 
on  two  occasions  I  had  been  retained  by  the 
Hydro-Electric  Power  Commission,  mentioning 
to  them  the  subjects  upon  which  you  had  re- 
quested me  to  report.  Their  attitude  was,  as  a  re- 
sult of  this  explanation,  even  more  pronounced, 
that  my  services  be  engaged  upon  their  matter, 
particularly  in  view  of  the  fact  that  my  previous 
work  for  the  Hydro-Electric  Power  Commission 
had  been  in  connection  with  engineering  and  con 
struction  features,  having  nothing  to  do  with  tin- 
economic  and  political  structure  of  the  Commis- 
sion's plans. 

The  report  I  am  to  render,  while  having  much 
to  do  with  the  two  former  subjects,  is  more  par- 
ticularly related  to  the  political  and  economic 
structures,  as  existing  in  the  States  and  in  Onta- 
rio, and  you  will  therefore  understand  that  I 
would  take  an  impossible  position  to  refuse  to 
attempt  collecting  the  complete  facts  of  both  situ- 
ations, and  be  governed  in  my  conclusions  by 
them. 
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Accordingly,    I    am   most   anxious   to   see  you. 

Knowing  you,  I  know  there  is  no  frank  ques- 
tion that  I  would  ask  you  but  that  I  would  receive 
as  frank  an  answer.  Accordingly,  I  have  pre- 
pared a  set  of  questions  which  are  attached  to  this 
letter,  and  1  would  greatly  appreciate  having  their 
answers,  or  a  reference  to  the  original  data,  from 
which  they  could  be  derived. 

If  it  meets  with  your  approval,  either  I  or  my 
partner,  Mr.  Henry  Flood,  Jr.,  will  call  on  Mr. 
Gaby,  promptly,  to  the  end  that  we  may  he  able 
to  secure  the  information  at  the  earliest  possible 
date. 

Very  cordially  youi  s, 

(SD)   W,  S.  Murray. 

Not  waiting  for  a  reply  to  this  letter,  I  proceeded 
to  Toronto  and  in  an  interview  with  Sir  Adam, 
who  had  then  received  it,  discussed  the  situation 
with  him  and  explained  that  the  electric  utility  off) 
cials  in  the  States  were  very  much  at  sea  regarding 
the  facts  of  the  Hydro-Electric  Power  Commission's 
policies  and  operations,  and  that  I  wished  to  set 
forth  the  facts  in  this  report  so  that  they  would  be 
correctly  interpreted  beyond  peradventure  of  doubt. 
Sir  \<lam  advised  me  that  he  would  place  at  my 
disposal  the  Commission's  books  and  every  avail- 
able data  in  their  hands  to  assist  in  this  undertaking. 
That  he  has  made  good  on  this  promise  may  be 
gleaned  from  the  information  presented  in  Part  II. 
To  Sir  Adam,  Mr.  F.  A.  Gaby,  the  Commission's 
Chief  Engineer,  and  Mr.  W.  G.  Pierdon,  the  Chief 
Accountant  of  the  Commission,  a  very  sincere  debt 
of  thanks  is  due.  There  has  been  a  disposition  on 
the  part  of  these  gentlemen  to  respond  to  every  re- 
c|uest  for  full  information,  and  many  times  on  sub- 
jects  that  could  be  interpreted  as  almost  personal. 

The  applications  of  electric  power  in  Canada  are 
exactly  the  same  as  those  in  the  States,  and  in  any 
locality  the  goodness  of  power  is  based  upon  whether 
it  is  sufficient,  reliable  and  cheap.  In  my  opinion. 
Canada's  future  need  have  no  fear  with  respect  to 
sufficiency  of  power.  Reliability  and  cheapness  are 
intimately  associated  with  the  economic  structure 
which  lies  behind  its  production.  Potentially 
equipped  with  enormous  water  power  resources, 
does  the  Hydro-Electric  Power  Commission  furnish 
a  structure  possessing  characteristics  to  insure  reli 
able  and  cheap  power? 

In  the  findings  of  this  report,  the  fact  should  not 
lie  permitted  to  escape  for  one  moment  that  out  of 
all  the  power  generated  for  which  the  Hydro 
Electric  Power  Commission  stands  sponsor  in  (  >nta 
rio,  87%  is  produced  at  Niagara,  which,  through  the 
constancy  of  flow  of  the  river  hearing  that  name,  in 
combination  with  a  sheer  drop  at  the  escarpment  at 
Niagara  Falls  of  220  fe  t  and  a  total  drop  of  326 
feet  between  Lake  I'.rie  and  Lake  Ontario  within  a 
distance  of  27  miles,  offers  a  site  unexampled  in 
the  world  where  hydro  electric  power  can  and  should 
he  produced  cheaply.  Therefore,  in  making  cost 
comparisons  with  other  power  systems  in  the  States 
and   Canada,   it   must    he   remembered   that   not   onlv 


are  most  of  the  other  hydro-electric  systems  handi- 
capped through  their  sites  lacking  the  physical  con- 
ditions which  prevail  at  Niagara,  but,  due  to  in- 
comparably lesser  dainage  areas  than  that  offered  by 
the  Great  Lakes  basins,  their  stream  flows  have 
greal  seasonal  variations  and.  in  general,  are  supple- 
mented by  steam-produced  power. 

The  international  treaty  between  the  United 
States  and  Great  Britain  provides  certain  permis- 
sible diversion  of  stream  flow  at  Niagara  Falls,  and, 
according  to  the  report  of  <  ieneral  Taylor  to  the 
War  Department  of  the  U.  S.,  after  deductions  are 
made  for  the  water  applicable  to  the  Canadian  Ni- 
agara Power  Company,  the  Ontario  Power  Corn- 
pan  v  and  the  Electrical  Development  Company  on 
the  Canadian  side,  and  the  Niagara  Falls  Power 
Company  on  the  American  side,  there  is  left  575 
cubic  feet  per  second  for  the  Canadian  side,  and 
230  cubic  feet  per  second   for  the  American   side. 

The  density  of  power  requirement  per  capita 
within  a  zone  upon  the  Canadian  side  has  not 
reached  the  density  of  a  zone  comparable  to  it  on 
the  American  side.  The  result  of  this  is  a  ratio  of 
15%  steam  requirement  on  the  Canadian  side,  while 
for  the  American  side  the  power  in  service  is  made 
up  of  67f/  hydro-electric  and  33%  steam.  These 
two  zones,  lying  closely  adjacent  and  being  fed  in 
the  main  by  the  same  source  of  power,  offer  oppor- 
tunity of  constructive  criticism  in  respect  to  the 
economic  structures  from  which  the  customers  of 
each  receive  their  power. 

Lying  next  to  the  Province  of  Ontario,  the  Prov- 
in<  c  of  Quebec  with  its  electric  power  systems  offers 
opportunity  of  comparison  with  the  two  aforemen- 
tioned. Mere  it  is  important  to  point  to  the  Com- 
missions  in  these  provinces  and  in  the  States  to 
whom  the  people  must  look  for  protection  in  the 
dispensation  of  a  fair  rate  of  pay  for  power  service 
In  the  States,  bodies  known  as  "public  service  com- 
missions," and  appointed  by  the  respective  governors 
of  the  States,  are  delegated  regulatory  powers,  lim 
ited,  first,  to  the  authority  of  passing  upon  the  issu- 
ance of  securities,  representing  physical  investment 
in  the  properties,  and.  second,  to  authority  in  re- 
spect to  the  rates  that  shall  be  charged  for  power. 
It  is  proper  to  say  here  that,  in  order  that  the  fairest 
comparison  could  be  drawn  between  the  authority 
and  activities  of  the  public  service  commissions  in 
thi'  States  and  the  authority  and  activities  of  the 
Hydro-Electric  Power  Commission  of  Ontario,  the 
California  Railroad  Commission  is  referred  to,  not 
because  its  powers  are  any  broader  than  those  of 
other  commissions  in  the  States,  but  because  it  is  a 
model  of  their  best  type.  In  the  Province  of 
Quebec  a  public  service  commission  of  more  poten- 
tial than  active  aspect  than  the  Commission  in  Cali- 
fornia represents  the  electric  interests  of  the  people. 
I  would  especially  refer  here  to  page  147,  Part  II. 
of  this  report,  which  in  parallel  columns  shows  the 
powers  and  duties  of  the  several  Commissions 
named. 

Prior  to  reading  the  summary  of  my  conclusil  us. 
it    will  be  well  to  review  as  briefly  as  possible  'he 
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principal  captions  under  which  the  supporting  dis- 
cussion and  facts  behind  them  are  assembled  in 
Part  II.     They  are  as  follows : 

Section  A — Title:  "Correspondence  between 
Air.  W.  S.  Murray  and  the  -Electric  Utility  Com- 
panies, the  Hydro-Electric  Power  Commission  of 
Ontario  and  officials  of  the  Province  of  Ontario." 

Section  B — Title:  "Organization  and  Growth 
of  the  Hydro-Electric  Power  Commission  of 
Ontario." 

Section  C — Title:  "Laws  in  respect  to  the  Au- 
thority of  the  Hydro-Electric  Power  Commission 
of  Ontario  and  the  Relations  of  the  Province  and 
Municipalities  to  the  Commission." 

Section  D — Title:  "The  Cost  of  Power  to  the 
People  of  Ontario,  Served  by  the  Hydro-Electric 
Power  Commission." 

Section  E — Title:  ''Indebtedness,  Assessments 
and  Taxes  in  the  Provinces  of  Ontario  and 
Quebec." 

Section  F — Title:  "Queenston-Chippawa  De- 
velopment for  the  Niagara  System  of  the 
Hydro-Electric  Power  Commission  of   Ontario." 

Section  G — Title :  "The  Nipigon  Development 
for  the  Thunder  Bay  System  of  the  Hydro- 
Electric    Power    Commission   of    Ontario." 

Section  H — Title:  "Rates  for  Power  to  the 
People  of  Ontario  using  Hydro-Electric  Power 
Service,  and  Comparisons  of  the  Rate-making 
Methods  Employed  by  the  Hydro-Electric  Power 
Commission  with  those  of  the  California  Railroad 
Commission." 

Section  I — Title:  "Comparison  in  Respect  to 
the  Cost  for  Power  to  the  People  of  the  Provinces 
of  Ontario  and  Quebec  and  for  Certain  Sections 
of  the  United  States." 

The  term  "Government  Ownership"  needs  expla- 
nation. In  Ontario  this  term,  used  throughout  the 
report,  is  associated  with  both  the  Central  and  Local 
Government. 

In  the  States  "Municipal  Ownership"  has  refer- 
ence to  a  city  only.  Further,  in  Ontario  the 
Government-owned  electric  utilities  of  the  various 
cities  are  in  association  with  each  other  as  a  Mu- 
nicipal League,  and  the  indebtedness  they  incur  is 
guaranteed  by  the  Province. 

Wherever  the  phrases  "owned"  or  "owned  and 
controlled  by  the  Commission"  are  used,  these  are 
intended  to  mean  "owned"  or  "owned  and  controlled 
by  the  Commission  for  the  municipalities." 

Part  II  of  this  report  entitled  "Supporting  Dis- 
cussion of  Facts  Ascertained"  has  naturally  been 
written  prior  to  the  summary  report,  the  summary 
report  aiming  to  cover  the  whole  subject  in  as  few 
pages  as  possible.  The  line  of  demarcation  between 
facts  of  prime  and  secondary  importance  is  in  some 
cases  a  difficult  one  to  draw',  and,  while  it  is  hoped 
that  the  summary  report  has  been  made  inclusive  of 
all  prime  and  necessary  considerations  to  the  sub- 
ject, it  is  especially  recommended  that  reference  be 
made  to  Part  TT. 


Summary  of  Conclusions 

After  a  careful  analysis  of  the  governmentally- 
owned,  controlled  and  operated  electric  utility  struc- 
ture as  represented  in  the  Hydro-Electric  Power 
Commission  of  Ontario,  I  am  of  the  opinion,  firstly, 
that  the  principles  of  its  application  can  find  no 
place  in  the  United  States ;  secondly,  that  to  attempt 
the  substitution  of  its  principles  of  control  and  oper- 
ation within  the  States  would  be  to  strike  a  blow 
at  economic  structures,  the  present  existence  of 
which  are  not  only  far  better  equipped  to  protect 
the  public  interests  in  their  conjunctive  relation  with 
the  public  service  commissions  of  the  States  regu- 
lating their  rates,  but  it  would  also  be  to  strike  an 
equal  blow  at  the  shareholders  of  the  electric  utili- 
ties which  are  now  serving  the  American  public  ; 
and,  thirdly,  that  the  Hydro-Electric  Power  Com- 
mission owes  its  being  only  to  the  fact  that  a  public 
service  commission  on  the  order  of  those  operating 
in  the  States  was  not  in  existence  in  the  Province 
of  Ontario  at  the  time  of  its  creation. 

I  support  the  above  statement  in  the  following 
conclusions : 

(  1  )  Power  as  applied  in  Ontario  from  the 
governmentallv-owned  and  controlled  system 
in  associate  relationship  with  the  Hydro- 
Electric  Power  Commission  to  be  superior  in 
kind  to  that  supplied  by  the  privately-owned 
electric  utilities  of  the  United  States  must  be 
more  adequate,  more  reliable  and  cheaper. 
The  facts  show,  however,  that  the  electric 
utilities  of  the  States  hold  more  power  in  re- 
serve and  sell  more  energy  per  capita  served, 
that  by  that  token  they  can  claim  a  greater 
reliability  of  supply  and  that  the  supply  is 
cheaper  to  the  consumer. 

(2)  At  the  end  of  the  fiscal  year  1920,  out  of  tin- 
total  power  plant  capacity  operated  by  the 
Hydro-Electric  Power  Commission  only  23% 
of  it  was  constructed  by  the  Hydro-Electric- 
Power  Commission;  the  remainder  repre- 
sents plant  capacity  constructed  at  the  initia- 
tive and  risk  of  private  investors,  and  in  ac- 
quiring ownership  of  it,  such  intangibles  as 
franchise  rights,  good-will  and  other  intagi- 
bles  were  included  in  the  purchase.  This  in- 
tangible cost,  therefore,  is  represented  in 
power  "at  cost."  If  a  governmental  plan  of  like 
characteristics  to  that  of  the  Hydro-Electric 
Power  Commission  is  to  be  inaugurated  in 
the  United  States,  it  must  include  the  pur- 
chase of  or  the  contracting  of  power  from 
existing  utilities  and  the  same  problem  of  in- 
cluding   intangibles    will    be    presented    lure 

(3)  The  building  of  new  power  plant  facilities 
under  the  auspices  of  governmental  owner- 
ship, as  shown  in  the  cases  of  Nipigon  and 
Chippewa,  both  in  respect  to  policy  and  cost. 
is  not  to  the  economic  interest  of  the  people. 

(4)  The  advocates  of  government  or  municipal 
ownership  of  electric  utilities  claim  reduction 
in  the  cost  of  power  in  virtue  of 
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(a)  Elimination  of  taxes 

(b)  Elimination  of  dividends. 

(c)  Elimination  of  high-salaried  executives 

(d)  More    economical    wage    and    higher 
efficiency  in  labor  scale. 

With  regard  to  (a) — taxes  are  not  elimi- 
nated. Just  as  much  money  in  taxes  is  paid. 
The  difference  is  in  their  distribution.  In 
the  case  of  private  ownership,  only  the  users 
of  service  pay  the  tax  bill,  while  in  the  case 
of  government-owned  utilities  all  the  people 
pay  the  bill. 

With  regard  to  (b),  (c)  and  (d),  notwith- 
standing dividends,  high-salaried  executives 
and  the  wage  and  labor  claim,  the  answer  is, 
when  the  total  operations  are  summed  up,  the 
people  receive  the  power  at  less  cost  through 
private  ownership  under  regulation. 

(5)  The  investment  of  capital  in  electric  utilities 
under  private  interest  control  is  far  better 
protected  from  extravagance  than  when  that 
capital  is  govcrnmentally-owned,  for  the  rea- 
son that  plans  and  estimates  for  such  capital 
expenditures  not  only  must  gain  the  approval 
of  a  trained  engineering  and  managerial  staff 
and  an  experienced  board  of  directors  of  the 
companies,  hut  it  also  must  have  the  critical 
review  of  the  hanker  and  the  private  financial 
investor.  In  the  case  of  government-owned 
utilities,  the  directing  heads  are  seldom  spe- 
cifically trained  in  the  business  under  their 
jurisdiction,  and  value  of  securities  is  not 
based  upon  the  value  of  the  property  or  the 
efficiency  of  management,  hut  upon  the  tax- 
ing power  of  the  government. 

Arms,  legs  and  body  are  useless  without 
the  head.  A  high-salaried  executive  usually 
saves  many  times  (his  salary  included)  the 
losses  incurred  by  the  cheaper  and  less  effi- 
cient executive.  Accomplishment  by  indi- 
viduals in  control  of  private  enterprise  is 
under  keener  observation  than  is  the  case 
when  those  in  charge  are  governmental  or 
municipal  officers. 

(6)  Governmental  ownership  eliminates  all  in- 
centive for  gain  and  throttles  initiative.  This 
is  evidenced  by  the  far  greater  growth  of 
privately-owned  utilities. 

(7)  The  Hydro-Electric  Power  Commission  is 
the  judge  of  its  own  acts.  A  commission 
cannot  fairly  he  the  judge  of  its  own  (and 
others')  rights  in  contentions. 

(8)  Honesty,  of  purpose  does  not  necessarily  re- 
duce the  power  hill.  The  structure  under 
which  it  is  administered  counts  just  as  much 
— so   far  as  the  price  is  concerned. 

(9)  The  American  companies  in  the  Niagara  dis- 
trict are  supplemented  by  steam  power  far 
more  than  those  on  the  Canadian  side,  and 
yet  on  the  American  side  power  is  being  fur- 
nished at  less  cost  to  the  people. 

(10)    The  Commissions  of  the  States  fully  realize 
that  protection  to  the  people  lies  in  protection 


to  the  electric  utilities  from  which  they  are 
receiving  power.  The  authority  delegated  to 
them  to  regulate  rates,  and  the  constitutional- 
ity of  the  law  standing  behind  any  action  on 
their  part  or  on  the  part  of  the  electric  utili- 
ties, provides  a  structure  constructively  bal- 
anced to  do  justice  to  all  parties. 


SI  \1MARY  REPORT 

Question^   Laid    Before  Sir  Adam  Beck 

As  noted  in  my  letter  of  September  9th  to  Sir 
Adam  Beck  previously  referred  to,  there  was  at- 
tached to  that  letter  a  set  of  questions  bearing  on 
the  operations  of  the  Hydro-Electric  Power  Com- 
mission. They  were  supplemented  later  by  addi- 
tional questions,  in  all  sixty  in  number.  Section  A, 
Part  II,  of  the  report  reproduces  these  questions, 
and  under  date  of  October  21st  Mr.  F.  A.  Gaby, 
Chief  Engineer  of  the  Commission,  made  reply  to 
all  of  them  and  later,  on  December  2d,  supplemented 
his  reply  with  certain  revised  answers.  In  the  same 
Section  of  the  report,  following  each  question,  Mr. 
Gaby's  answers  may  be  read. 

Also  on  page  23  of  Part  II  is  reproduced  my 
letter  to  Mr.  Gaby,  supplementing  the  one  I  wrote 
Sir  Adam  Beck,  and  which  is  previously  referred  to. 
It  may  be  noted  from  that  letter  that  I  had  omitted 
to  ask  the  following  question  : 

"If,   as   in   the  United   States,   there   had 
existed  in  Ontario  a  public  service  commis- 
sion for  the  purpose  of  controlling  the  rates 
and  issuance  of  public  electric  securities,  thus 
guarding  the  interests  of  both  the  people  and 
capital  investment,  would  it  then  have  been 
necessary  to  create  the  Hydro-Electric  Power 
Commission  ?" 
This  question  had  been  propounded  to  Mr.  Gaby 
upon  the  occasion  of  meeting  him  with  my  partner, 
.Mr.   Henry  Flood,  Jr.,  at  the  King  Edward  Hotel. 
His  answer  to  it  at  that  time  left  no  doubt  in  my 
mind  or  that  of  Mr.  Flood  that,  under  the  condi- 
tions named,  the  Hydro-Electric  Power  Commission 
would  not  have  been  required,  and  Mr.  Gaby's  an- 
swer to  Question  1,  Section  A,  Part  II : 

Q.    "What  was  the  reason  for  the  inauguration 
of    the    league    of     municipalities    and    the 
Hydro-Electric   Power  Commission?" 
A      "The  companies  did  not  endeavor  to  meet  the 
wishes  of  the  people  or  make  any  effort  to 
co-operate,   explain   or  take   the  people   into 
their  confidence" — etc.,  etc. 
would   seem   to   confirm   the  original   answer.        It 
would  he  highly  improper  to  omit  to  say,  however, 
that  subsequent  to  my  conversation  with  Mr.  Gaby, 
in  conversation  with  Sir   Adam   Beck,  I  asked  him 
the  same  question  and  his  reply  was  that  the  Com- 
mission was  justified  under  any  conditions.     I  am 
not   surprised   at    having   received   this  answer,  be- 
cause I  am  confident  that  Sir  Adam  Beck  believes 
absolutely  that  the  Hydro-Electric  Power  Commis- 
sion is  producing  power  which  is  the  most  reliable 
and  cheapest  in  the  world.     At  the  time  I  askec'  this 
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question  of  him,  my  investigation  had  but  begun, 
my  mind  was  entirely  open  and  I  had  no  grounds 
to  contest  such  a  belief ;  further,  there  are  no  physi- 
cal reasons  why  it  should  not  be.  The  officers  of 
the  Commission  throughout  my  investigation, 
pressed  upon  them  in  the  midst  of  an  excessively 
busy  time  getting  the  Queenston-Chippawa  Plant 
in  operation,  have  made  an  effort  in  every  direction 
to  give  me  facts  and  information  regarding  invest- 
ment and  operation  upon  which  to  premise  the  con- 
clusions I  am  now  able  to  present.  Mr.  Gaby  and 
Mr.  Pierdon,  the  Commission's  Chief  Accountant, 
have  given  freely  of  their  time,  and  it  was  always 
apparent  that  they  wanted  the  facts  made  known  in 
the  entertainment  of  the  belief  that  when  they  were 
assembled  it  would  be  shown  that  power  as  pro- 
duced by  the  Hydro-Electric  Power  Commission 
was  cheaper  compared  to  any  elsewhere.  In  turn, 
I  made  it  apparent  that  I  was  going  to  "chop  and 
let  the  chips  fall  where  they  may,"  and  they  met 
me  as  one  in  this  spirit  of  fair  play.  Facts  are  im- 
personal things.  Sometimes  they  hurt,  but  no  school 
produces  teachers  such  as  they.  This  report  cannot 
and  does  not  intend  to  dim  the  glory  of  Hydro's 
achievements.  "Hydro  replaced  certain  unregulated 
private  electric  utilities  whose  operations  were  far 
inferior  to  it.  The  principal  problem  was  to  deter- 
mine whether"  there  was  anything  in  the  Ontario 
Plan  to  commend  itself  as  applicable  in  the  States. 
The  facts  as  assembled,  and  their  concurrent  conclu- 
sion, answer  "No." 

The  sixty  questions  and  their  answers  previously 
referred  to  have  brought  out  the  information  de- 
sired, and  it  is  especially  requested  that  a  careful 
perusal  be  made  of  these  questions  and  their  answers 
appearing  in  Section  A,  Part  II,  of  the  report. 
Interviews  with  Premier  Drury  and 
Hon.  Peter  Smith 

On  December  13,  1921,  Premier  Drury  and  the 
Hon.  Peter  Smith,  Provincial  Treasurer,  favored 
Mr.  Flood  and  myself  with  interviews,  and  follow- 
ing the  sixty  questions  previously  referred  to  are 
seven  questions  presented  to  and  answered  by 
Mr.  Smith  and  nine  questions  presented  to  and  an- 
swered by  Premier  Drury. 

In  considering  the  matter  of  power  "at  cost,"  it 
is  important  to  note  the  triangular  corroboration  of 
Mr.  Gaby,  Hon.  Peter  Smith  and  Mr.  Clarkson  (the 
Hydro-Electric  Power  Commission's  Public  Ac- 
countant), in  respect  to  the  purchase  of  the  Ontario 
Power  Company.  In  answer  to  Question  22  to 
Sir  Adam  Beck,  the  answer  states  that  the  bonded 
indebtedness  (814,000,000)  of  this  company  pur- 
chased by  the  Hydro-Electric  Power  Commission, 
was  assumed  by  the  Commission,  and  $8,000,000  in 
bonds  of  the  Commission  was  given  in  exchange 
for  the  outstanding  stock  of  that  company.  Mr. 
Clarkson  places  no  physical  tangible  value  in  con- 
nection with  the  stock  issued,  while  the  Hon.  Peter 
Smith,  referring  to  the  franchise,  water  rights, 
good-will  and  other  intangible  assets  which  the 
stock  stands  for,  advises  that  he  "prefers  not  to  sug- 
gest 5r  answer  to  the  question." 


Money  has  been  paid  for  such  intangibles  and 
therefore  power  at  cost  to  the  people  must  include 
them.  Here,  therefore,  seems  to  be  the  place  to 
say  that  where  the  Hydro-Electric  Power  Commis- 
sion offers  such  purchased  power,  as  power  "at  cost," 
this  does  not  mean  power  produced  by  a  value  of 
the  works  alone,  but  includes  a  money  loss  in  inter- 
est on  the  sum  paid  for  the  intangibles. 

Still  referring  to  Section  A,  Part  II,  as  an  evi- 
dence of  the  power  and  authority  of  the  Commission 
(more  fully  discussed  under  Section  C,  Part  II),  I 
would  refer  to  page  38,  whereon  is  given  the  answer 
of  the  Provincial  Treasurer  to  Question  2  asked  of 
him.     The  question  was  : 

"Does  the  guaranteeing  of  bonds,  either 
of  the  Hydro-Electric  Power  Commission  or 
of  the  bonds  of  private  companies  assumed 
by  them  without  the  action  of  the  legislature, 
remove  from  the  people  the  right  to  vote 
money?" 
The  answer — 

"The  legislature  has  given  the  Lieutenant- 
Governor  in   Council   unlimited  authority  to 
guarantee  bonds  in  connection  with  the  pur- 
chase of   power  companies,  and  while  it  is 
not  strictly  correct  to  say  that  it  is  an  inter- 
ference with  the  exclusive  right  of  the  legis- 
lature to  vote  money,  the  Hydro-Electric  Act 
does  give  the  Lieutenant-Governor  in  Coun- 
cil unlimited  powers  to  pledge  the  credit  of 
the  province." 
1  gained  from  my  conference  with  Premier  Drury 
an  important  point,  namely :  that  the  province,  since 
it    was    being    called    upon    by   the    Hydro-Electric 
Power  Commission  to  guarantee  the  bonds  it  was 
placing,  believes  the  Commission  should  give  an  ac- 
counting far  more  satisfactory  than  that  which  had 
obtained  in  the  past  of  the  money  expended  in  its 
works.     Since  this  report  was  started,  the  Premier 
had   given   public   evidence   of    his    support   to   the 
Hydro-Electric  Power  Commission  movement  as  an 
instrumentality  in  the  interests  of  the  people,   but 
the  interview  Mr.   Flood  and  I  had  with  him,  to- 
gether with   what   he  has   said   since  in   many  ad- 
dresses on   that   subject,  leave  no  room   for  doubt1 
that  he  believes  that  the  government  should  be  pro- 
vided with  the  power  to  check,  prior  to  its  approval 
of  the  large  expenditures  to  be  made  by  the  Com- 
mission— this  in  order  that  the  assets  of  the  prov- 
ince might  be  protected. 

Origin  of  the  Hydro  Movement 

In  a  subject  of  such  breadth,  importance  and 
inter-relation,  it  is  difficult  to  escape  some  duplica- 
tion of  text.  Section  F  touches  in  part  upon  the 
growth  and  development  of  the  hydro-electric  plan 
in  Ontario,  but  Section  B  deals  in  detail  with  this 
matter. 

The  plan  of  governmentally-owned  and  operated 
electric  utilities  grew  out  of  the  belief  by  seven  mu- 
nicipalities lying  within  transmission  distance  of 
Niagara  Falls,  that  power  therefrom  could  be  gen- 
erated and  transmitted  to  them  at  a  cost  far  less  than 
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that  being  paid  for  the  supply  received  from  pri- 
vate companies,  and  then  later,  the  scheme  spread 
throughout  the  Province  of  <  'ntario,  and  today,  in- 
stead of  seven  of  the  municipalities  receiving  Hydro- 
Electric  power,  the  number  has  increased  to  over 
two  hundred. 

The  hydro  movement  took  its  first  concrete  step 
by  the  appointment  of  a  Committee  of  the  Toronto 
Board  of  Trade  on  April  25,  1900,  to  authorize  and 
specifically  investigate  the  power  needs  of  Toronto, 
and  the  hopes  of  this  Committee  were  expressed  in 
the  following  words  taken  from  its  report: 

"Our  hope  for  cheaper  power  is  to  bring 
the  current   from  one  of   the  great   Niagara 
generating    plants.      The    Toronto     Electric 
Light  Company  have  signified  their  intention 
of  bringing  power  from  Niagara  Falls,  and 
the  question  arises  whether  or  not  Toronto 
as  a  city  should  control  this  proposed  Niagara 
power  connection."     .     .     . 
Following    this    there    was    created    the    Ontario 
Power  Commission,  which  reported  favorably  upon 
the  construction  in  the  interests  of  the  seven   mu- 
nicipalities  previously   referred  to,  of   a   generating 
plant   at    Niagara,    with    contemplated    capacity    of 
30,000,  60,000  or  100,000  kilowatts ;  $4.95  per  horse- 
power per  annum  was  figured  as  the  cost  of  power 
that  could  be  delivered  at  the  buses  of  the  plant  if 
constructed  to  the  capacity  of   100,000  horsepower. 
Following  upon  the  report  of  the  Ontario   Power 
Commission    in    1906.    the    Hydro-Electric    Power 
Commission    was   created;   this   occurring  in    1906. 
The  first  laws  laving  down  the  authority  and  duties 
of  the  Hydro  Electric  Power  Commission  under  the 
Power  Commission  Act  were  placed  on  the  statute 
books    of    the    province    in    1906.      As    years    have 
passed    additional    powers   have   been  granted,   and 
those  of  principal  importance  are  presented  in  Sec- 
tion ('  of  Part  II. 

The  Hydro-Electric  Power  Commission,  not  act- 
ing under  the  Ontario  Power  Commission's  recom- 
mendations to  build,  elected  to  contract  with  the 
Ontario  Power  Company  of  Niagara  Falls  for  the 
power  to  be  supplied  to  the  municipalities,  for  which 
ii  was  agreed  to  pay  $9.40  per  horsepower  per  year 
for  the  first  25,000  horsepower,  and  $9.00  per  horse- 
power per  year  for  all  power  in  excess  of  that 
amount,  these  rates  applying  at  Niagara  Falls  on  the 
12,000-volt  bus  of  that  company.  The  contract  was 
made  Augusl    12,   1907. 

Tn  Figure  1,  page  43,  comparison  is  made  between 
the  wholesale  cosl  estimated  by  the  Ontario  Power 
Commission  for  power  to  be  received  from  a  30,000 
horsepower  development,  and  the  actual  wholesale 
rate  paid  in  1913,  when  the  sales  of  the  Niagara 
System  amounted  to  37.000  horsepower,  while  Fig- 
_  ure  2.  page  100,  shows  the  comparison  between  the 
estjuiated-wholesale  costs  and  those  actually  attained 
when,  the  Niagara  System  was  purchasing  greater 
than   100,000  horsepower. 

The  first  ten-year  term  of  the  contract  between 
the  Hydro-Electric  Power  Commission  and  the  On- 
tario   Power    Company    for   the   purchase   and    sale 


of  power  would  have  terminated  in  August,  1917. 
By  1916,  the  Commission's  load  on  the  Niagara  Sys- 
tem had  grown  to  such  an  extent  that  it  was  neces- 
sary to  purchase  additional  power  from  the  Cana- 
dian Niagara  Power  (  ompany,  which  was  paid  for 
at  the  rate  of  S12.00  per  horsepower  per  year,  with 
12,000-volt  delivery,  and  for  the  year  1920  this 
company  was  selling  to  the  Hydro-Electric  Power 
Commission  an  average  ol  about  68,000  horsepower. 

The  Growth  of  Hydro  Service 

By  reference  lo  Figures  3  and  4.  pages  47  and 
1-9,  impressions  regarding  the  growth  of  hydro 
power  may  be  gained.  In  the  districts  served  by 
Hydro  10%  of  the  population  served  were  Hydro 
consumers  for  the  year  of  1911;  17%  for  1920; 
and  today  its  power  is  available  to  55%  of  the  total 
population  of  the  Province  of  Ontario.  In  this 
statement,  however,  the  fact  must  not  be  lost  sight 
of  that,  while  power  is  now  available  through  the 
operations  of  the  Hydro-Electric  Power  Commis- 
sion to  55%  of  the  total  population  of  the  Province 
of  Ontario,  it  has  been  made  so  through  the  acquisi- 
tion  by  the  Commission  of  a  very  large  percentage  of 
companies  previously  owned  and  controlled  by  pri- 
vate interests. 

Water  Power  Development    in   Ontario  and 
Quebec 

Figure  5,  page  51,  shows  the  growth  of  the  water 
power  developments  of  the  Province  of  Ontario  as 
compared  to  those  of  the  Province  of  Quebec,  be- 
tween the  years  1911  and  1920.  inclusive,  upon  a  per 
capita  basis.  In  1911,  the  Province  of  Ontario  had 
developed  75%  more  water  power  than  that  of  the 
Province  of  Quebec,  a  large  part  of  the  capacity  in 
the  Ontario  Development  being  at  Niagara  Falls.  In 
1915  Ontario  was  leading  the  Province  of  Quebec 
in  water  power  development  on  a  per  capita  basis 
by  12%,  and  in  1920  by  24%. 

During  the  five-year  period  from  1911  to  1915, 
power  development  in  the  Province  of  Ontario  was 
proceeding  at  a  rate  of  increase  of  6%  per  annum, 
while  that  of  the  Province  of  Quebec  was  15.5%. 
The  following  five  years,  from  1916  to  1920,  inclu- 
sive, a  part  of  which  covered  the  period  of  the 
World  War,  Ontario's  increase  of  water  power  de- 
velopment was  at  the  rate  of  3%  ;  Quebec's  at  1%. 
For  the  entire  ten-year  period,  the  rate  of  water 
power  development  per  capita  in  the  Province  of 
Ontario  has  been  about  5%  per  annum,  while  that 
of  the  Province  of  Quebec,  about  9%.  None  of 
these  results  include  the  additional  capacity  that  will 
be  brought  into  service  by  the  Queenston-Chippawa 
Development,  or  the  Nipigon  Development  in  Onta- 
rio, or  the  60,000  horsepower  under  construction  in 
the  Province  of  Quebec  by  the  Shawinigan  Falls 
Water  Power  Company  and  the  Cedars  Rapids 
Development. 

Figure  5.  page  51.  brings  nut  the  retrenchment 
policy  on  the  part  of   the   Quebec  privately-owned 
companies    in    not    building    during    the   high    price 
period.     Per  contra,  the  Queenston-Chippawa  ^ 
velopment    was  prosecuted   during  that  period,    vms 
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little  hope,  I  would  conjecture,  that  power  could  be 
received  from  it  to  help  out  the  war  load. 

Power  Plant  Capacity  Constructed  by  Hydro 

The  extensiveness  of  the  Hydro-Electric  Power 
Commission's  operations  might  easily  carry  the  im- 
pression that  power  originates  from  plants  of  their 
own  construction.  Up  until  December  28th  of  this 
year,  only  40,000  horsepower  of  capacity  on  the 
Niagara  System  of  their  own  construction  was  fur- 
nishing power,  the  supply  coming  entirely  from  the 
Ontario  Power  and  the  Canadian-Niagara  Compa- 
nies. It  is  of  interest  to  note  that  in  1918,  with  the 
total  then  developed  water  power  capacity  of  the 
Province  of  Ontario  standing  at  750,000  horse- 
power, the  Commission  had  constructed  less  than 
1%  of  this  total.  Even  with  the  full  five  units  of  the 
Queenston-Chippawa  Development  going  into  com- 
mission, the  percentage  of  plant  capacity  constructed 
by  the  Commission  to  the  total  capacity  serving  the 
Niagara  System  will  then  be  only  51%,  assuming 
all  contracts  with  the  Canadian-Niagara  Power 
Company  terminated.  I  make  a  particular  point  of 
mentioning  this  because  of  the  fact  that  in  the  pur- 
chases of  the  several  properties  now  supplying 
power,  and  if  their  assets,  as  in  the  case  of  the 
Ontario  Power  Company,  do  not  represent  full 
physical  valuation,  it  becomes  incumbent  upon  the 
Hydro-Electric  Power  Commission  to  effect  these 
additional  costs  through  a  more  efficient  operation 
of  the  total  system.  But  in  this  regard  I  am  forced 
to  the  conclusion,  through  a  reference  to  the  facts 
pertaining  to  ratio  of  operating  expense  to  total 
revenue  as  brought  out  in  Section  I,  Part  II,  of  the 
report,  that  the  losses  incurred  in  such  purchases 
cannot  be  recovered,  which  again  checks  the  general 
summation  as  presented  in  Section  I,  showing  the 
greater  costs  to  the  consumers  per  kilowatt-hour 
generated  by  the  Hydro-Electric  Power  Commission, 
than  the  costs  indicated  for  Quebec  and  California, 
and  the  Niagara  District  in  the  United  States. 

The  "Clean-up  Deal" 

There  has  been  much  interest  expressed  in  what 
has  since  been  known  as  the  "clean-up  deal."  This 
consisted  of  a  purchase  by  the  Hydro-Electric 
Power  Commission  of  the  Electrical  Development 
Company,  its  attendant  transmission  lines  to  Toronto 
and  the  local  light  and  power  company  in  Toronto. 
The  salient  facts  in  this  situation  are  brought  out 
in  Section  B.  Part  II. 

The   Hydro-Electric   Power   Commission 

There  are  three  members  of  the  Commission. 
They  are  appointed  by,  and  their  tenure  of  office  is 
held  at  the  pleasure  of,  the  Lieutenant-General  in 
Council.  The  laws  in  respect  to  the  authority  of 
the  Hydro-Electric  Power  Commission  have  been 
and  are  enacted  by  the  Provincial  Legislature  of 
Ontario  and  were  first  placed  upon  the  statute 
books  of  the  province  in  1906. 

s    Since  the  creation  of  the  Hydro-Electric  Power 
eesi  ^n,ss'011'  ^'r  Adam  Beck  has  been  its  Chairman, 


— one  of,  if  not  the  most  powerful  personalities  in 
Canada. 

Investments   Controlled  by   Hydro 

The  Hydro-Electric  Power  Commission  is  the 
trustee  for  the  generating  and  transmission  proper- 
ties of  the  utilities  of  Ontario  and  to  a  very  large 
extent  it  controls  the  electrical  investments  and 
operations  of  the  municipalities  themselves. 

The  government  electric  utilities  in  Ontario  have 
grown  from  a  league  of  seven  municipalities  formed 
in  1('03  until  now  the  vested  interests  of  the  people 
in  this  class  of  property  are  represented  by  invest- 
ments totaling  nearly  $200,000,000,  the  bonded  in- 
debtedness of  which  is  guaranteed  by  the  Province 
of  Ontario  and  which  in  1920  represented  70%  of 
that  of  the  province  itself. 

The  Powers  of  the  Hydro-Electric  Power 
Commission 


In  Section  C  of  the  report  is  presented  the  prin- 
cipal laws  applying  to  the  Hydro-Electric  Power 
Commission's  operations  that  have  been  passed  by 
the  legislature  since  1907  to  the  present  date.  These 
have  been  enacted  in  legislative  session  under  what 
is  known  as  the  "Power  Commission  Acts." 

The  Acts  as  they  have  been  passed  have  gradually 
clothed  the  Hydro-Electric  Power  Commission  with 
powers  remarkably  unusual  as  compared  with  any 
other  commissions  in  the  world,  and  while  the  Rail- 
road Commission  of  California,  regulatory  only  in 
connection  with  the  control  of  the  electric  utilities, 
does  not  approach  in  authority  that  of  the  Hydro- 
Electric  Power  Commission,  yet,[as  a  public  service 
commission,  its  powers  are  characteristic  of  the  best 
commissions  of  the  States  and  accordingly  it  has 
been  deemed  expedient,  after  an  analysis  of  the 
powers  granted  to  these  two  Commissions,  to  specify 
in  parallel  columns  under  identical  captions?]  the 
authority  and  limitations  of  each.  A  third  column 
has  also  been  added  pertaining  to  the  authority  and 
duties  of  the  public  Service  Commission  of  the 
Province  of  Quebec. 

I  would  especially  request  in  order  that  the  fullest 
relationship  of  authority  between  these  commissions 
be  thoroughly  understood  that  a  careful  perusal  be 
made  of  the  parallel  columns  in  Section  C,  Part  II, 
of  this  report. 

In  a  discussion  with  Mr.  G.  T.  Clarkson  on 
November  16th,  1921,  in  respect  to  the  authority  of 
the  Hydro-Electric  Power  Commission,  he  gave  it 
a  line  of  descent  with  prerogatives  on  the  order  of 
"the  King  can  do  no  wrong."  One  of  the  Power 
Acts  reads : 

"The  Commission  shall  have  the  exclusive 
jurisdiction  as  to  all  matters  in  respect  of 
that  authority  as  by  Act  conferred  upon  it 
and  nothing  done  by  the  Commission  within 
its  jurisdiction  shall  be  open  to  question  or 
review  in  any  action  or  proceeding  or  by  any 
Court"— 
and  would  confirm  this  point  of  view.  The  Hydro- 
Electric  Power  Commission,  as  can  be   seen    from 
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this,  stands  alone  and  aloof  above  other  jurisdictions 
and  is  apparently  the  sole  judge  of  its  own  acts. 

Contrast  between   Hydro  and  Commissions  in 
I  niti'd  States 

In  this  aspect  I  sec  it  fundamentally  in  contrast 
to  the  public  service  commissions  in  the  United 
State-,  whose  acts  stand  always  subject  to  the  con- 
stitutionality of  the  law  and  to  court  review  as  to 
the  justice  of  their  acts.  I  have  never  subscribed 
to  governmental  ownership  of  electric  utilities  in  the 
ed  Slates,  and  since  my  analysis  of  the  situation 
in  Canada,  1  cannot  do  so  there.  However,  the 
people  of  (  hitario  so  voted,  and  the  question  now  is 
— does  not  this  action  set  up  two  kingdoms  of 
power;  the  Province  itself  on  the  one  part  and  the 
Hydro-Electric  Power  Commission  on  the  other; 
and  indeed,  this  is  precisely  what  has  happened,  as 
the  Provincial  Government  is  now  demanding  a 
stewardship  accounting  of  the  Commission's  pro- 
ceedings in  the  matter  of  the  expenditures  it  has 
made  on  behalf  of  the  municipalities  of  that  province. 

No  greater  attest  of  the  faith  of  the  people  of 
Ontario  in  the  Hydro-Electric  Tower  Commission 
could  have  been  made  than  that  which  is  represented 
in  the  authority  conferred  upon  it  by  the  laws  now 
on  the  statute  books  in  the  province,  and  in  no  man 
can  there  exist  a  greater  honesty  of  mind  and  pur- 
pose than  in  Sir  Adam  Beck,  who  has  been  the 
indefatigable  leader  and  Chairman  of  this  Commis- 
sion. However,  neither  the  vote  of  the  people  nor 
the  honest\-  of  Sir  Adam  Beck  necessarily  makes 
the  policy  a  correct  one.  I  cannot  find  justice  in  a 
jurisdiction  which  permits  the  Commission  to  re- 
cover damages  by  process  of  law  when  persons  con- 
tracting with  it  are  not  allowed  the  same  relief. 

Advantages  Taken  of  Power  Commission  Act 

As  I  read  the  many  enactments  passed  under  the 
Power  Commission  Acts,  I  find  an  authority  granted 
to  a  few  which  might  be  made  the  instrumentality 
ot  great  injustice  to  many  should  the  minds  in  con- 
trol incline  in  that  direction.  There  are  a  very 
considerable  number  of  persons  and  corporate 
interests  in  Ontario  who  possess  the  feeling  that  the 
Commission  has  dealt  with  them  unfairly,  and,  not- 
withstanding the  inherent  fairness  of  mind  possessed 
by  Sir  Adam  Beck,  it  is  plain  that  corporate  advan- 
tage has  been  taken  under  the  powers  granted  the 
Commission.  1  think  an  example  in  point  is  the  suit 
that  was  brought  and  won  by  the  Toronto  Power 
Company  against  the  Ontario  Power  Company 
owned  by  the  Commission.  Under  the  terms  of  the 
"Water- Powers  Regulation  Act"  of  1916,  it  was 
allowed  that  any  power  or  water  in  excess  of  the 
amount  permitted  to  he  generated  or  used,  as 
determined  by  the  inspectors  of  the  Province  should 
M  to  the  Hydro  Electric  Power  Commission  at 
a  price  named  by  the  Province.  It  was  only  by 
virtue  of  thai  fact  that  the  Ontario  Power  Company 
had  retained  its  corporate  existence,  that  a  suit  to 
recover  loss  from  an  inadequate  price  named  was 
won   by   the  Toronto    Tower   Company.      Had   the 


Ontario  Tower  Company  lost  its  corporate  identity, 
in  accordance  with  the  Tower  Commission  Act,  no 
suit  could  have  been  brought,  since  the  Commission 
cannot  be  sued  without  fiat  from  the  Attorney- 
General,  and  to  date  no  fiat  has  ever  been  granted. 

Again,  the  situation  regarding  rates  for  power, 
both  in  respect  to  the  Hydro-Electric  Power  Com- 
mission and  to  the  privately-owned  utilities  in 
Ontario,  is  a  remarkable  one.  In  the  case  of  the 
privately-owned  utilities,  they  cannot  resort  to  the 
rulings  of  a  Commission  regarding  their  rates,  as  no 
it  on  body  which  has  jurisdiction  in  such 
matters  exists  in  that  Province,  and  with  regard  to 
the  Hydro-Electric  Tower  Commission's  rates,  how 
can  a  body  with  both  executive  and  regulatory 
powers  regulate  rates  for  its  own  properties  with 
justice  to  the  complaints  made  against  its  own 
actions? 

Again,  one  of  the  basic  laws  established  by  the 
Power  Commission  Acts  was  the  establish- 
ment of  a  sinking  fund  which  would  return  the 
governmentallv-owned  electric  utilities  debt  free  to 
the  people  at  the  expiration  of  thirty  years.  It  is 
impossible  to  escape  the  conclusion  that  this  funda- 
mental condition  so  laid  down  has  been  evaded.  An 
example  of  it  is  found  in  the  retention  of  the 
Ontario  Power  Company  as  a  private  company,  and 
by  so  doing,  the  Commission  escapes  the  payment 
of  the  sinking  fund  on  the  $8,000,000  of  its  own 
bonds,  and  the  full  sinking  fund  payment  required 
by  the  Act  to  be  paid  on  the  .$14,000,000  underlying 
bonds  of  that  Company,  assumed  by  the  Commission. 

A  remarkable  situation  created  by  one  of  the  laws 
passed  under  the  Tower  Commission  Acts  requires 
that  a  municipality  assume  the  debt  to  provide  the 
facilities  necessary  to  the  supply  of  power  to  an 
individual  or  corporation  in  that  municipality,  if 
request  for  power  is  made,  and  the  only  recourse  to 
recovery  if  the  bills  for  power  are  not  paid  is  the 
levy  of  tax  against  the  party  contracting. 

I  he   Function  of  the   Hydro-Electric  Power 
Commission 

The  Hydro-Electric  Tower  Commission,  by  the 
Power  Commission  Act,  is  a  Public  Service  Com- 
mission, an  Engineering  Company,  an  Electric 
Utility  Company,  a  Holding  Company,  a  Construc- 
tion Company;  a  Banker;  a  Manufacturer;  a  Supply 
Dealer;  and  an  Underwriter's  Inspection  Bureau, 
and.  with  the  powers  it  holds,  initiative  in  the 
private  pursuits  of  these  arts — except  banking  pos- 
sibly— is  throttled.  In  consequence,  competition  in 
the>e  trades  is  discouraged,  and  it  must  follow  that 
lower  costs  can  be  obtained  only  under  circumstances 
where  such  conditions  do  not  exist. 

I  he  Province's  Commitments  to  the  Power 
Companies    il    Niagara  Falls 

The  Queen  Victoria-Niagara  Falls  Park,  in 
granting  licenses  to  the  Ontario  Power  Company, 
the  Canadian-Niagara  Company  and  the  Electrical 
Development  Company,  obligated  the  government 
not  to  go  into  competition  with  these  compan  es  in 
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developing  power  from  Niagara  Falls.  In  1916, 
the  legislature  passed  an  Act,  the  wording  of  which 
is: 

"The  exercise  of  the  powers  which  may  be 
conferred  by  or  under  the  authority  of  this 
Act  or  of  any  of  them  shall  not  be  deemed 
to    be    making    use    of    the    waters    of    the 
Niagara  River  to  generate  electrical  or  pneu- 
matic   power    within    the    meaning    of    any 
stipulation    or    condition    in    any    agreement 
entered   into   by  the   commissioners    for  the 
Queen  Victoria  and  Niagara  Falls  Park" — 
this  with  reference  to  the  construction  by  the  Com- 
mission of  an  hydro-electric  plant  at  Niagara.     This 
particular  clause   caused  so   much   resentment   that 
the  Act  was  amended  in  1917,  making  the  munici- 
palities,   rather  than   the   province,    the   owners   of 
the  proposed  Niagara  Power  Development  and  inas- 
much  as   the   municipalities   were   not   directly   the 
government,   it   was   thereby   considered  that    faith 
had  not   been    broken   between    the   Victoria    Park 
Commissioners   and  the  original   power  companies 
located  at  Niagara  Falls.     Such  a  fine  distinction 
does  not,  it  seems  to  me,  remove  from  the  govern- 
ment the  responsibility  of  having  broken  faith  with 
its  original  contracts,  through  the  Park  Commission, 
with  the  power  companies. 

The  Faith  of  the  People  in  the  Hydro-Electric 
Power  Commission 

It  is  apparent  as  one  reads  the  many  laws  enacted 
that  the  faith  of  the  people  is  in  an  all-wise,  unerring 
commission  which  "can  do  no  wrong,"  and  legisla- 
tion has  been  constantly  passed  so  that  the  Com- 
mission is  entirely  free  from  any  character  of 
inhibition ;  barriers,  legal  or  otherwise,  are  leveled 
to  give  free  swing  to  the  conscience  and  action  on 
the  part  of  the  Commission. 

A  power  of  procedure  has  thus  been  granted  to 
the  Commission,  unlimited.  The  privilege  of  per- 
sonal and  official  association  with  its  splendid 
officer,  Sir  Adam  Beck,  has  never  failed  to  register 
with  me  the  integrity  of  his  mind,  his  duty  and  the 
purpose  of  the  Commission,  namely,  service  to  the 
people.  In  this  regard,  I  have  therefore  only  to 
make  the  highest  commendation,  and  my  personal 
regret  is  one  of  a  very  considerable  magnitude  when 
adhering  to  conclusions  at  which  I  have  arrived, 
based  upon  the  facts  as  found.  The  facts  compel 
me  to  show  by  this  report  the  economic  results  which 
fairly  indicate  that  the  production  of  power  under 
the  auspices  of  the  Hydro-Electric  Power  Commis- 
sion plan  does  not  bring  to  the  people  a  result  as 
advantageous  as  that  which  the  people  of  the 
Province  of  Quebec' and  those  in  the  United  States 
receive. 


Taxes. in  Ontario  and  Quebec  Compared 

All  property  held  by  the  government  electric 
utilities  in  Ontario  is  tax  free,  with  the  exception  of 
that  applicable  to  land.  In  so  far  as  its  effect  on  the 
cost  of  power,  taxation  is  insignificant  in  Ontario. 

The  Provinces  of  Ontario  and  Quebec  offer  inter- 
esting comparisons  having  regard  to  their  compul- 


sory, balanced  and  ordinary  taxes,  the  meanings  of 
which  are  explained  in  Section  E,  Part  II,  of  the 
report.  In  that  Section  of  the  report  are  presented 
Tables  16  and   17,  pages  115  and  116,  and  Figures 

II  and  12,  pages  111  and  113,  to  respectively  detail 
and  show  graphically  the  tax  situations  for  the  two 
provinces.  The  total  taxes  for  all  properties  in 
Ontario  upon  a  per  capita  basis  as  compared  to 
Quebec  are  much  higher,  yet,  while  the  people  of 
Ontario  are  spending  money  far  more  rapidly  than 
in  Quebec,  they  are  also  setting  aside  greater  sinking 
funds  for  the  retirement  of  their  debts  than  are  the 
people  of  Quebec. 

The  difference  in  population  between  Quebec  and 
Ontario,  for  which  municipal  statistics  are  shown, 
is  slight;  Ontario  having  1,322,262  people,  while 
Quebec,  with  15%  less,  has  1,135,845.  Table  17, 
page  116.  shows  the  ordinary  expenses  in  (  )ntario 
to  be  $49.30  per  capita,  as  against  Quebec's  $27.10, 
but  in  that  same  table,  it  is  to  be  noted  that  Ontario's 
sinking  fund  in  mills  per  dollar  of  assessed  valuation 
is  5.62  as  against  Quebec's  2.89. 

In  a  letter  of  August  15th,  1921,  addressed  to  the 
Court  of  Revisions  of  Toronto,  by  the  Sheet  Metals 
Prefect  Company  of  Toronto,  and  to  which  was 
appended  a  certificate  by  Messrs.  Price,  Waterhouse 
&  Company,  as  to  the  correctness  of  the  figures 
named,  it  was  shown  that  apart  from  the  duplicate 
additional  tax  to  be  estimated  by  the  city  on  the 
business  of  1920,  that  Toronto  was  supporting  a 
taxation  rate  of  52.8  mills  against  Montreal's  28.3 
mills.  Therein  also  is  quoted  a  letter  from  Com- 
missioner Ross  of  the  City  of  Toronto,  dated  Sep- 
tember 9th,  1921,  calling  attention  to  the  very  great 
increase  in  debt  during  the  past  year. 

In  Section  E  of  Part  II,  Figures  11  and  12,  pages 

III  and  113,  bring  out  the  higher  rate  of  taxation 
for  the  industrial  cities  of  Ontario  as  against  those 
of  Quebec.  It  may  be  argued  that  public  accomoda- 
tion's in  the  Province  of  Ontario  are  greater  than 
those  in  Quebec,  and  that  the  payment  of  a  higher 
tax  is  accordingly  justified.  The  limit  to  which  this 
taxation  can  go,  however,  is  in  critical  relation  to 
the  nullification  of  industrial  expansion  in  the  terri- 
tory to  which  it  applies. 

Taxes  in  Ontario 

Here  it  is  important  to  refer  to  Figures  13  and 
14,  pages  117  and  119,  Part  II,  which  show  taxation 
per  capita  for  all  towns  in  Ontario  with  populations 
of  less  than  25,000.  First,  for  the  case  of  those 
that  do,  and  second,  for  those  that  do  not  take  hydro- 
electric power.  It  is  seen  that  the  towns  taking 
hydro,  carry  a  higher  taxation,  and  this  confirms 
the  conclusion  that  exempting  hydro,  investment 
from  taxation  merely  amounts  to  a  redistribution  of 
tax,  with  a  higher  rate  per  capita. 

The  availability  of  power"  naturally  creates  a 
greater  industrial  activity,  and  centralized  popula- 
tion, which  latter  in  turn  creates  a  demand  for  in- 
creased public  accommodation,  and  the  exemption  of 
hydro  from  taxation  (except  land)  is  reflected  in  an 
increased  tax  rate  per  capita. 
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Taxes   Received   from   Electric   I  tilities 

As  stated  elsewhere,  the  elimination  of  taxes 
in  so  far  as  they  apply  to  the  supply  of  power,  does 
not  make  for  a  reduction  of  the  cost  of  that  power 
to  the  people.  It  merely  amounts  to  a  redistrihution 
of  an  equal  amount  of  money  which  the  people  are 
called  upon  to  pay,  or  in  other  words,  the  whole 
pie  of  the  community  are  paying  a  tax  on  power, 
instead  of  only  those  that  are  using  it.  It  has 
therefore  heen  entirely  proper  in  the  consideration 
of  the  cost  of  power  to  the  people  of  Quebec, 
California  and  New  York,  to  eliminate  taxes  when 
comparing  the  cost  of  power  to  that  produced  in 
Ontario. 

It  is  of  interest,  however,  to  show  some  of  the 
taxes  paid  by  the  electric  utilities  in  the  districts 
other  than  Ontario.  The  taxes  received  from  the 
principal  private  companies  in  the  Province  of 
1  Mttario  amounted  to  7.1%  of  their  annual  income, 
which  affected  the  price  of  their  power  by  0.6  mills 
per  kilowatt  hour  generated  and  purchased.  For  the 
privately-owned  electric  utility  companies  in  the  St. 
Lawrence  Valley  of  the  Province  of  Quebec,  the 
taxes  were  6.53%  of  the  annual  revenues,  and  af- 
fected the  cost  per  kilowatt  hour  generated  and  pur- 
chased in  the  amount  of  0.46  mills. 

For  the  thirty-five  light  and  power  companies 
operating  in  the  Niagara  District  of  the  United 
States,  taxation  was  at  10.6%  of  their  annual 
revenue  and  affected  the  price  per  kilowatt  hour 
generated  and  purchased  0.9  mills.  In  California. 
two  principal  companies  paid  7.7%  of  their  annual 
revenue  in  the  form  of  taxes. 

For  the  population  served,  the  thirty-five  light 
and  power  companies  in  the  Niagara  District  of  the 
United  States  contribute  for  taxes  $1.44  per  capita  : 
in  California,  $1.10  per  capita. 

The  Queenston-Chippawa  Development 

<  M  marked  importance  in  connection  with  the 
adequacy,  reliability  and  cost  of  power  as  furnished 
by  the  Hydro-Electric  Power  Commission  to  the 
municipalities  is  the  Queenston-Chippawa  Develop- 
ment, this  development  being  entirely  associated  with 
the  Niagara  System.  Section  P.,  of  Part  IT.  deals 
with  the  growth  of  power  capacity  from  the  incep- 
tion of  the  Hydro-Electric  Power  Commission  to 
the  present.  On  December  28th,  1921.  the  first 
hydro-electric  unit  in  the  Queenston  plant  I  the 
largest  in  the  world)  was  placed  in  operation.  As 
therein  shown,  the  original  plan  of  the  Ontario 
Power  Commission  contemplated  the  construction  of 
a  hydro-electric  station  at  Niagara  up  to  a  possible 
development  of  100,000  horsepower,  and  it  was  esti- 
mated that  the  cost  of  energy  for  such  a  plant  would 
be  $4.95  per  horsepower  year.  This  was  in  1906. 
This  plan,  however,  was  canceled  in  favor  of  the 
purchase  of  power  from  the  then  privately  owned 
Ontario  power  Company,  and  a  contract  was  made 
for  the  supply  of  energy  up  to  100,000  horsepower. 
for  which  .$9.40  per  horsepower  year  was  to  be  paid 
up  to  the  firt  25.000  horsepower,  and  $9.00  per 
horsepower  year  for  the  bn'ance. 


By  1915  it  was  necessary  to  negotiate  for  addi- 
tional power  and  the  Commission  contracted  with 
the  Canadian-Niagara  Power  Company  at  the  Falls 
for  50.000  horsepower,  at  a  price  of  $12.00  per 
horsepower  year.  In  1917,  the  Commission  pur- 
chased the  Ontario  Power  Company,  and  immedi- 
ately extended  the  plant  capacity  of  162,000 
horsepower  to  202,000  horsepower,  which  is  the 
present  rating  of  that  development.  During  this 
period  of  years,  the  Hydro-Electric  Power  Commis- 
sion still  held  in  mind  the  construction  of  a  plant  as 
originally  conceived,  and  as  early  as  1913  preliminary 
plans  and  surveys  were  made  for  the  construction 
of  a  hydro-electric  station  with  a  capacity  of  100,000 
kilowatts,  utilizing  a  gross  head  of  317  feet  between 
Lake  Erie  and  Lake  Ontario.  In  1917,  bids  were 
advertised  for  the  construction  of  what  has  since 
come  to  be  known  as  the  "Queenston-Chippawa 
Development,"  this  hyphenated  name  being  derived 
through  the  utilization  of  the  Chippawa  River  as  a 
part  of  the  power  canal,  and  the  location  at  Queen- 
ston, on  the  Niagara  River,  where  the  development 
is  being  made.  For  reasons  explained  in  Part  II. 
the  Commission  itself  in  1917  elected  to  construct 
this  great  development,  rather  than  contract  for  it. 
Its  capacity  has  grown  from  the  original  100,000 
horsepower  to  the  capacity  now  planned  of  650,000 
horsepower  and,  as  previously  stated,  the  first  unit 
ol  55,000  horsepower  was  placed  in  commission 
December  28.  1921. 

In  Part  II  of  the  report  may  be  found  a  detailed 
description  of  the  Queenston-Chippawa  Hydro 
Electric  Development,  so  it  will  suffice  to  say  here 
that  the  power  canal  is  rated  to  convey  20.000  second 
feet  to  a  point  above  the  gorge  at  Queenston,  where, 
when  full  development  is  completed,  this  quantity 
of  water  will  be  discharged  through  water  wheels 
operating  under  a  net  head  of  305  feet,  five  units 
of  which  will  have  a  capacity  of  55,000  kilowatts 
each,  and  five  others  each  of  75,000  horsepower. 

In  an  address  delivered  upon  the  occasion  of  the 
opening  of  the  Queenston-Chippawa  Development, 
Sir  Adam  Beck  "stated  that  the  two  55,000  horse- 
power machines  now  installed  would  be  supple- 
mented as  soon  as  possible  with  three  others,  each 
of  the  same  capacity ;  the  future  larger  machines  to 
be  installed  as  occasion  for  additional  power  might 
require. 

Eii<jiiicerin>;   Reports  on  Queenston-Chippawa 
Development 

In  this  Section  of  Part  II,  reference  is  made  to 
reports  by  Messrs.  R.  D.  Johnson  (of  Johnson  and 
Wahlman),  Hugh  L.  Cooper  and  Francis  Lee 
Stuart,  all  consulting  engineers  of  New  York  City. 
I  have  had  opportunity  to  review  these  reports,  and, 
in  a  second  report  of  Mr.  Cooper,  supplemented 
with  a  letter  of  transmittal  to  Sir  Adam  Beck  dated 
August  7th,  1920,  he  estimates  the  construction  cost 
of  $66,423,418  for  the  completion  of  the  first  five 
units,  totaling  273,000  horsepower,  and  a  total  of 
$76,636,631  to  carry  the  capacity  of  the  station  up 
to   495,000   horsepower.      Mr.    Cooper   also    makes 
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certain  recommendations  in  respect  to  precuring 
additional  water  diversion  above  Niagara  Falls, 
owing  to  the  lack  of  adequate  water  supply  which 
obtains  under  the  existing  international  treaty  be- 
tween Great  Britain  and  the  United  States. 

Water  Available  for  the  Queenston-Chippawa 
Development 

Referring  to  the  Great  Britain-United  States  in- 
ternational agreement  now  in  force  with  regard  to 
the  diversion  of  water  at  Niagara  Falls,  it  is  im- 
portant, upon  the  basis  of  the  amount  of  diversion 
allotted  to  Canada,  to  review  the  original  contracts 
of  the  Canadian  power  companies  with  the  Queen 
Victoria-Niagara  Falls  Park  Commission,  and 
beginning  page  130,  Part  II,  a  presentation  of  the 
facts  is  made  from  which  is  deduced  the  number  of 
second-feet  now  available  to  the  Chippawa  Power 
Canal  based  upon  the  rights  in  the  treaty  afore- 
mentioned ;  first,  under  the  provision  that  no  water 
is  diverted  from  the  existing  hydro-electric  develop- 
ments upon  the  Canadian  side,  and,  second,  upon 
the  basis  that  water  is  diverted  from  these  develop- 
ments. At  this  juncture,  it  is  of  importance  to 
point  out  that  as  the  Queenston-Chippawa  Develop- 
ment will  operate  under  a  net  head  of  305  feet  as 
against,  for  example,  the  gross  head  of  215  for  the 
Ontario  Power  Company,  the  number  of  horsepower 
per  second  feet  obtained,  for  the  Chippawa  Develop- 
ment will  be  29.4  as  against  14.6  for  the  Ontario 
Power  Company.  Naturally,  therefore,  under 
limitations  of  total  diversion  above  the  Falls,  the 
Chippawa  Development  should  be  favored. 

The  treaty  agreement  between  the  United  States 
and  Great  Britain,  as  in  operation  today,  permits  the 
total  diversion  of  36,000  second  feet  on  the 
Canadian  side.  Under  Public  Resolution  No.  8  of 
the  65th  Congress  of  the  United  States,  the  Secre- 
tary of  War  was  directed  to  make  a  comprehensive 
investigation  of  the  diversion  of  water  from  the 
Great  Lakes  and  the  Niagara  River.  The  report 
resulting  from  this  investigation  was  completed  and 
transmitted  to  the  Secretary  of  War  on  November 
9th,  1020,  by  Major-General  Lansing  H.  Beach, 
Chief  Engineer  of  the  U.  S.  Army,  and  contains 
the  reports  of  Brigadier-General  H.  Taylor,  U.  S. 
A.,  Senior  .Member  of  the  Board,  and  Colonel  J.  G. 
Warren,  U.  S.  V.  Division  Engineer,  Lakes 
Division.  It  appears,  therefore,  in  reviewal  of  the 
facts  as  presented  in  Section  F  of  Part  II,  that 
upon  the  present  treaty  relations,  with  no  diversion 
from  the  existing  hydro-electric  companies  at 
Niagara,  that  there  will  be  available  for  the  Chip- 
pawa (anal  575  second  feet  of  the  20,000  required 
when  the  ultimate  development  at  Queenston  is 
completed.  If,  however,  the  recommendations  as 
made  in  General  Taylor's  report  that  the  diversion 
on  the  Canadian  side  be  increased  from  36,000  to 
40,000  second  feet,  then  there  will  be  available  to 
the  (  hippawa   Power  Canal  4,575  second   feci 

I  have  felt  it  incumbent  to  adhere  to  the  total 
diversion  as  prescribed  and  now  in  operation  under 
the  existing  treaty  relations,    for  it    should   be  ap- 


parent that  any  diversion  of  water  from  the  existing 
hydro-electric  developments  on  the  Niagara  River 
calls  for  the  amortization  of  generating  equipment 
which,  under  such  conditions,  would  be  put  out  of 
commission. 

Estimated   Construction  Cost  of  Queenston- 
Chippawa   Development 

Coming  now  to  the  estimated  construction  cost 
of  the  Queenston-Chippawa  Development  and  its 
effect  upon  the  cost  of  power  to  the  municipalities — 
Sir  Adam  Beck  states  that  the  Commission  has  not 
estimated  the  cost  of  completing  the  ultimate  devel- 
opment, but  for  the  completion  of  the  first  five  units 
totaling  275,000  horsepower,  the  Commission  esti- 
mates the  cost  to  be  $60,000,000,  the  exact  figure 
depending  upon  the  salvage- received  for  the  con- 
struction plant  by  which  it  was  built.  This  figure, 
therefore,  has  been  used  as  that  applying  to  the 
Queenston-Chippawa  Development.  The  fixed 
assets  of  the  Ontario  Power  Company,  purchased 
by  the  Hydro-Electric  Power  Commission  as  of 
October  31st,  1920,  were  stated  to  be  $28,757,614. 
The  two  developments,  therefore,  aggregate  477,000 
horsepower  and  represent  a  capital  investment  of 
$88,757,614. 

Allowing  30  horsepower  per  second  feet  for  the 
Queenston-Chippawa  Development,  the  following 
diversion  to  the  Chippawa  Power  Canal  is  required 
for  the  development  of  power  in  the  figures  named : 


Horsepozver 
275,000 
540,000 
600.000 


Second  Feet 
0,167 
18,000 
20,000 


Based  on  General  Taylor's  report  regarding  pres- 
ent permissible  diversion  of  water  on  the  Canadian 
side,  in  order  to  develop  the  full  275,000  horsepower 
in  the  Queenston  Plant  it  will  be  necessary  to  divert 
from  the  Ontario  Power  Company  water  which, 
when  measured  in  power,  represents  125,500  horse- 
power, thus  leaving  an  effective  capacity  for  the  two 
plants  of  351,500  horsepower,  and,  under  conditions 
of  approved  operation,  it  would  be  expedient  to  have 
in  reserve  generator  capacity  one  of  the  large  gen- 
erating units  now  installed  at  the  Queenston  Power 
Station,  which,  being  55,000  horsepower,  would 
then  yield  a  total  generator  capacity  of  406,500 
horsepower.  This  reserve  capacity,  however,  should 
not  be  confused  with  effective  capacity,  since  the 
available  water  would  not  permit  production  in  ex- 
cess of  351,500  horsepower. 

Upon  the  basis  of  the  above  figures,  the  total 
investment  per  installed  horsepower  without  reserve 
would  be  $252,  while  the  investment  per  horsepower 
with  reserve  capacity  would  be  $218. 

Estimated   Cost  of  Power  from   Queenston- 
Chippawa    Development 

I_n  Part  TT  is  shown  an  accounting  for  expendi- 
tures covering  interest  upon  investment,  adminis- 
tration, maintenance  and  operation,  water  power 
rental,  insurance,  renewal  reserves  and  sinking  fund, 
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with  a  total  estimated  annual  production  cost  of 
$8,834,000.  Existing  commitments  on  the  part  of 
the  Hydro-Electric  Power  Commission  call  for  the 
sale  of  power,  outside  of  that  for  the  municipalities, 
of  108,000  horsepower,  the  income  from  which  is 
$1,278,000.  The  available  horsepower  to  the  mu- 
nicipalities is  therefore  reduced  by  this  amount  and 
operating  expenses  credited  to  the  extent  of  income 
received  therefrom.  Dividing,  therefore,  $7,556,000 
by  243,500  horsepower,  the  net  horsepower  avail- 
able to  the  municipalities  gives  the  average  cost  for 
power  production  to  the  Niagara  System  at  the 
buses  of  the  generating  plants  at  $31.10  per  horse- 
power year.  In  connection  with  this  figure,  it  must 
be  remembered  also  that  it  is  assumed  that  the  mu- 
nicipalities are  in  a  position  to  accept  the  full  amount 
of  power  generated,  for  otherwise  this  figure  will 
be  increased.  As  previously  stated,  this  figure  of 
$31.10  per  horsepower  year  as  the  cost  of  power 
to  the  municipalities  is  based  on  the  diversion  of 
water  at  Niagara  Falls  in  accordance  with  the  ex- 
isting treaty  between  the  United  States  and  Great 
Britain,  and,  as  shown  in  the  presentation  of  this 
matter  in  Part  II,  the  diversion  of  water  to  the 
Chippawa  Power  Canal  renders  ineffective  a  capac- 
ity of  125,500  horsepower  in  the  station  of  the 
Ontario  Power  Company. 

Through  the  diversity  existing  between  the  power 
purchased  by  the  municipalities  and  the  correspond- 
ing peak  impressed  upon  the  generating  plants  at 
Niagara  Falls,  this  will  reduce  the  cost  to  the  mu- 
nicipalities by  15%,  thus  changing  the  figure  of 
$31.10  per  horsepower  year  to  $28.05  per  horse- 
power year.  Adding  to  this  latter  figure  the  cost 
incident  to  the  transmission  of  power  from  Niagara 
to  the  municipalities,  as  taken  from  the  Commis- 
sion's statement  for  the  fiscal  year  1920  at  $9.40  per 
horsepower  year,  the  total  wholesale  cost  of  power 
to  the  municipalities  and  companies  of  the  Niagara 
System,  taking  power  to  the  extent  and  under  the 
conditions  enumerated,  will  be  $37.45  per  horse- 
power year. 

The  portion  of  the  plant  of  the  Ontario  Power 
Company  made  ineffective  through  diverting  water 
to  the  Chippawa  Power  Canal  is  about  35%  of 
its  total  capacity,  and  an  amortization  rate  of  9% 
has  been  used  for  this  portion  of  the  investment, 
while  for  the  balance,  65%  of  the  capacity,  the 
same  rate  for  renewals  has  been  taken  as  was  used 
by  the  Commission's  engineers. 

Stimulating,  the  estimated  cost  for  power  deliv- 
ered to  the  municipalities  and  companies  of  the 
Niagara  System  of  $37.45  per  horsepower  year  is  an 
increase  over  the  cost  of  $19.80  per  horsepower  year 
stated  by  the  Commission  in  their  1920  Annual  Re- 
port of  $17.65  per  horsepower  year,  or  in  percentage 
The  increase  in  production  cost  per  horse- 
power year  at  the  point  of  delivery  to  the  Niagara 
System"  from  $10.40  for  1920  to  $28.05  amounts  to 
approximately  170%. 

If  General  Taylor's  recommendations  that  40,000 
second  feet  be  assigned  as  the  Canadian  diversion 
is  approved  by  the  two  governments,  then  the  cost 


of  power  to  the  municipalities,  the  detail  of  which 
is  presented  on  page  138,  Part  11.  of  the  report,  is 
seen  to  be  $29.80,  which  is  an  increase  of  $10.00 
over  the  cost  as  stated  by  the  Commission  in  its  1920 
Annual  Report,  or  51%,  and  in  the  case  of  the  actual 
production  cost  of  power  at  its  delivery  point,  it  is 
seen  to  be  $20.40  as  against  $10.40  for  1920,  being 
an  increase,  therefore,  of  96%. 

Again  referring  to  Pari  II.  beginning  page  139, 
the  estimated  annual  production  cost  is  shown  for 
power  delivered  to  the  Niagara  System  and  the  mu- 
nicipalities, as  developed  from  a  575,000  horsepower 
installation  at  Queenston  in  combination  with  power 
supplied  from  the  Ontario  Power  Company,  all 
based  upon  the  diversion  of  water  to  the  extent  of 
40,000  second  feet  as  recommended  by  General 
Taylor.  In  this  computation  it  is  seen  that  the 
total  wholesale  cost  per  horsepower  year  for  power 
to  the  municipalities  and  companies  of  the  Niagara 
System,  when  taking  power  to  the  extent  and  under 
the  conditions  enumerated,  will  be  $31.70  as  con- 
trasted with  power  received  by  them  at  $19.80,  this 
showing  an  increase  of  60%,  while  the  increase  in 
the  production  cost  per  horsepower  year  at  the  Falls 
will  be  from  $10.40  as  stated  by  the  Commission 
for  1920,  to  $22.30,  or  an  increase  of  114%. 

Finally,  it  seems  of  importance  to  show  what  the 
effect  upon  the  cost  of  power  to  the  municipalities 
will  be  upon  the  basis  of  an  unlimited  supply  of 
water  to  all  of  the  existing  Canadian  hydro-electric 
developments,  and  to  the  Queenston  Development — 
first,  based  on  the  latter's  development  to  275,000 
horsepower,  and,  finally,  to  the  full  estimated  capac- 
ity of  650,000  horsepower,  which  capacity  the  engi- 
neers of  the  Hydro-Electric  Power  Commission 
claim  is  possible.  To  show  this,  a  similar  course 
of  procedure  is  followed,  which  is  detailed  in  Part  II, 
page  140,  and  it  is  to  be  noted  that  the  total  whole- 
sale cost  for  power  per  horsepower  year  purchased 
by  the  municipalities  and  the  companies  of  the 
Niagara  System,  when  taking  power  to  the  extent  and 
under  the  conditions  enumerated,  will  be,  first,  upon 
the  basis  of  275,000  horsepower  developed  at 
Queenston,  $27.90  per  horsepower  year,  and  when 
650,000  horsepower  is  developed  at  Queenston,  then 
$20.35  per  horsepower  year. 

Upon  the  first  basis,  namely,  275,000  horsepower 
at  Queenston,  the  cost  of  $27.90  per  horsepower 
year  is  greater  by  $8.10  than  the  cost  stated  by  the 
Commission  in  their  1920  Annual  Report,  of  $19.80 
per  horsepower  year,  and  is  therefore  an  increase 
of  41%.  When  the  full  development  is  made  at 
Queenston,  then  the  increased  cost  of  power  to  the 
municipalities  will  be  approximately  3%. 

The  cost  of  power  production  for  the  Niagara 
System  may  be  well  visualized  by  reference  to  Fig- 
ure 17.  page  141.  When  the  Queenston-Chippawa 
Plant  is  constructed  to  a  capacity  of  275,000  horse- 
power, and  has  an  unlimited  supply  of  water  avail- 
able to  it,  the  cost  of  power  at  the  plant's  buses  will 
be  $21.30  or  an  increase  of  65%  over  that  cost  at 
which  the  Ontario  Power  Company  was  producing 
power  in  1920,  and  it  is  apparent  that  it  will  not  be 
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until  the  full  projected  development  at  Queenston  is 
completed  that  this  cost  will  he  comparable  with 
that  of  the  Ontario  Power  Company's  production 
of  power  in  1920.  However,  at  that  time,  the  Onta- 
rio Power  Company's  power  cost  will  probably  be 
less,  due  to  reductions  in  labor  and  material  that 
will  have  taken  place  by  that  time. 

The  Results  from  the  Queenston-Chippawa 
Development 

The  Queenston  -  Chippawa  Development  was 
planned  before  the  World  War,  and  its  construction 
prosecuted  throughout  the  period  of  the  war.  This 
report  would  lack  in  point  of  constructive  criticism 
not  to  refer  to  the  policy  of  this  procedure.  With 
the  costs  of  labor  and  material  mounting  to  unheard- 
of  figures,  with  the  efficiency  of  labor  at  its  lowest 
ebb  and  with  the  magnitude  of  the  undertaking 
making  it  impossible  to  complete  construction  to 
promptly  meet  war  demands,  as  evidenced  by  the 
first  unit  having  only  recently  gone  into  operation, 
I  cannot  escape  the  conclusion  that  this  policy  was 
wrong  and  that  the  burden  of  its  costs  must  now  be 
felt  in  a  very  material  increase  of  cost  to  the  munici- 
palities of  Ontario  for  many  years. 

The  Nipigon  Development 

The  building  of  the  Nipigon  River  development 
for  the  Thunder  Bay  system  by  the  Hydro-Electric 
Power  Commission  has  been  much  discussed.  It 
was  especially  desired  that  the  facts  be  ascertained 
concerning  the  Hydro-Electric  Power  Commission's 
reasons  for  this  development. 

The  first  two  generating  units  of  this  plant  have 
been  installed  and  they  aggregate  25,000  horsepower. 
The  plant  is  designed  for  an  ultimate  capacity  of 
75,000  horsepower.  The  expenditures  made  in  con- 
nection with  its  construction  as  of  October  31, 
1921,  as  stated  by  Mr.  Gaby  in  Section  A,  are 
$6,387,136.56. 

Port  Arthur,  located  on  Thunder  Bay,  with  a 
population  of  15,094,  receives  its  electrical  energy 
from  the  Xipigon  development,  the  distance  of  the 
power  plant  from  the  city  being  69  miles,  while  far- 
ther to  the  west  and  also  located  on  Thunder  Bay 
is  the  city  of  Fort  William  with  a  population  of 
19,886,  receiving  its  electrical  energy  from  the 
Kaministiquia  Power  Company,  whose  source  of 
power  is  a  hydro-electric  development  on  a  river 
of  that  name,  with  a  plant  capacity  of  35,000  horse- 
power and  distant  from  Fort  William  about  18  miles. 

The  mooted  question  having  regard  to  tne  build- 
ing of  the  Nipigon  Plant  at  a  time  when  the  Kamin- 
istiquia Power  Company  was  under  agreement  to 
supply  Port  Arthur  and  had  in  reserve  a  sufficient 
amount  of  power  to  cover  the  power  needs  of  the 
Thunder  Bay  district,  inclusive  of  the  Fort  William 
load,  is  the  subject  reviewed  in  Section  G  of  Part  II 
of  this  report. 

The  Cost  of  Power  from  the  Nipigon  Development 

In  reviewing  the  situation,  I  am  unable  to  escape 
the  conclusion  that  there  were  no  economic  grounds 


justifying  the  construction  of  the  Nipigon  Works. 
The  capacity  developed  on  the  Nipigon  River,  plus 
that  available  from  the  Kaministiquia  Power  Com- 
pany, provides  the  people  of  the  Thunder  Bay  dis- 
trict wjthjhree  horsepower  per  capita.  .  This  is  five 
times  the  per  capita  capacity  of  that  available  from 
all  sources,  private  or  governmental,  to  the  people 
on  the  Niagara  System,  and  on  the  basis  of  the 
ultimate  proposed  development  for  Nipigon  and  the 
Queenston-Chippawa  plant,  then  the  amounts  avail- 
able per  capita  to  the  Thunder  Bay  district  will  be 
nearly  four  times  as  great  as  that  on  the  Niagara 
System.  When  comparison  is  made  of  the  indus- 
trial character  of  these  two  territories,  the  over- 
development at  Nipigon  becomes  apparent.  Over- 
development, of  course,  reflects  greatly  into  cost  of 
power.  The  city  of  Port  Arthur  purchased  from 
the  Commission  during  the  year  1920  an  average 
of  7,030  horsepower,  and  this,  upon  the  basis  of  the 
Power  Commission  Act,  makes  the  municipality  of 
Port  Arthur  liable  for  power  at  $83.00  per  year  at 
the  buses  of  its  substation. 

Section  2  of  the  contract  which  the  Commission 
held  with  the  Kaministiquia  Power  Company  shows 
that  alFpawer  in  excess  of  6,000  horsepower  would 
^come  to  the  Commission  at_"$14.0CTper  horsepower 
year,  witTTThe  contract  holding  (Section  G,  page 
1 44)  tor  forty"y5ars: ■— »^_ 

Power  Available  to  the  Thunder  Bay  District 

While  the  number  of  square  miles  of  drainage 
area  above  the  Nipigon  development  is  about  three 
times  that  above  the  Kaministiquia  development  at 
present,  it  lacks  a  storage  equal  to  that  available  to 
the  Kaministiquia  plant,  and  every  second  foot  of 
the  Kaministiquia  development  develops  more  than 
twice  as  much  power  as  that  developed  at  Nipigon, 
due  to  the  Kaministiquia  head  being  more  than  twice 
that  of  the  Nipigon.  I  am  therefore  unable  to  es-\ 
cape  the  conclusion  that  the  cost  of  power  to  the 
people  of  the  Thunder  Bay  district  would  have  been 
far  less  had  the  Commission  continued  in  force  its 
contract  with  the  Kaministiquia  Power  Company, 
rather  than  proceeding  with  the  development  at 
Nipigon,  especially  in  view  of  the  fact  that  other 
developments  are  possible,  when  required,  on  the 
Kaministiquia  River  to  supplement  those  already 
made.  Upon  this  basis,  the  Nipigon  River  could 
have  been  held  in  reserve  for  power  development 
in  event  of  the  district  developing  a  requirement  for 
such  a  procedure. 

For  a  more  detailed  review  of  this  situation,  espe- 
cial reference  is  made  to  Section  G  of  Part  II  of 
this  report. 

Hydro-Electric  Power  Commission's  Rate 
Structure 

The  rate  structure  as  adopted  by  the  Hydro- 
Electric  Power  Commission  is  remarkable  because 
of  its  complete  dissimilarity  to  anything  in  existence. 

By  the  Power  Commission  Act  and  its  amend- 
ments, the  Hydro-Electric  Power  Commission  is 
given  authority  to: 
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(a)   Adjust   the    wholesale    rates   to   the   several 
municipalities   taking   power   at   the   end   of 
each  year,  so  that  these  rates  shall  represent 
each    municipality's    proportional     cost     for 
service. 
i  li  i    To  make  and   regulate  the  retail  rates  that 
shall  be  charged  by  the  municipal  commis- 
sions   to    the    individual     customers    taking 
power  therefrom. 
I    To  make  rates  to  companies  located  without 
the  precincts  of  the   municipalities  and  with 
the  permission  of  the  municipal  commissions 
to   make   rates   to   companies   located    within 
municipal  precincts. 
The  Power  Commission   Act  does  not  grant  the 
Hydro-Electric    Power    Commission    any    authority 
over  the  rates  that  shall  be  charged  by  power  com- 
panies privately  owned  and  operated. 

Power  .it  ( lost 

The  California  utilities  are  required  to  sell  their 
power  to  their  customers  at  cost.  "At  Cost"  in 
California  includes  taxes  and  cost  of  money.  "Cost 
of  money"  in  California  includes  both  bond  interests 
and  dividends  on  the  equity  portion  of  the 
investment. 

"At  Cost"  in  Ontario  eliminates  taxes  on  electric 
utility  properties,  except  land,  and  all  dividends  are 
eliminated,  since  the  properties  controlled  by  the 
1  [ydro-Electric  Power  Commission  are  built  exclu- 
sively on  borrowed  money  raised  by  the  sale  of  the 
Commission's  bonds  and  guaranteed  by  the  Provin- 
cial Government.  With  these  qualifications,  the 
rate-making  methods  of  California  and  Ontario  are 
the  same.  Application,  however,  is  entirely  different. 

In  Section  II,  Part  II,  hypothetical  examples  are 
set  forth  showing  the  methods  as  prescribed  by  the 
Hydro-Electric  Power  Commission,  and  in  Califor- 
nia, relative  to  determining  the  wholesale  cost  of 
power  to  the  consumer. 

Rate    Methods    Applied   in  Ontario   and   California 

In  Ontario,  each  system  (eight  of  which  are  in 
operation)  has  a  power  center.  Immediately  in  the 
vicinity  of  that  center,  the  cost  of  power  is  minimum. 
At  the  point  farthest  from  the  power  center  (  meas- 
used  in  transmission  distance,  not  distance  in  a 
straight  line)  the  cost  is  maximum.  For  example, 
in  1920  the  interim  rate  for  power  at  Niagara  Falls 
was  $11.50  per  horsepower  year,  while  at  Windsor. 
235  miles  away,  the  cost  was  $36.00  per  horsepower 
year.  It  is  interesting  here  to  point  out  that  the 
several  systems  of  the  Hydro-Electric  Power  Com 
mission  overlap  zones  taken  about  Niagara  Falls  as 
a  center,  and  power  sold  to  a  municipality  from  one 
i)  may  be  at  a  price  over  500%  higher  than 
that  sold  to  a  municipality  within  the  same  zone, 
but  receiving  power  from  another  system.  In  this 
regard,  it  is  of  interest  to  refer  to  Plate  4,  page  165. 
Here  we  see  this  point  illustrated  in  noting  the 
Niagara,  Eugenia  and  Severn  Systems  supplying 
power  in  the  same  zones.  The  Power  Commission 
Act  requires  the  power  to  he  sold  at  cost.     Niagara 


is  naturally  the  system  producing  its  power  at  the 
lowest  cost.  Its  transmission  is  the  longest  of  all 
and  in  passing  through  the  zones  also  furnished 
with  power  from  other  systems,  while  costs  in  trans- 
mitting for  the  Niagara  System  are  heavy,  due  to 
the  longer  distance,  yet  the  other  systems  have  to 
sustain  a  higher  production  cost  at  their  source  of 
power,  which  overbalances  the  transmission  cost 
incident  to  the  Niagara  System. 

In  California  and  in  other  States  of  the  Union, 
a-  well  as  in  Quebec,  it  is  the  aim  to  equalize  costs. 
This  is  upon  the  basis  that  just  because  power  must 
always  be  cheaper  at  its  source,  due  to  the  elimina- 
tion of  transmission,  it  has  been  considered  good 
policy  not  to  penalize  the  more  distant  consumers  by 
pyramiding  the  cost  to  them  simply  because  they 
have  chosen  these  locations  for  such  reasons  as  bet- 
ter harbor  and  railroad   facilities,  etc.,  etc. 

Result  of  Hydro  Rate  Methods 

Indeed,  the  actual  application  of  the  wholesale 
rate-making  methods  employed  by  the  Hydro- 
Electric  Power  Commission  of  Ontario  has  resulted 
in  a  widely  varying  wholesale  cost  of  power  to  the 
municipalities,  placing  at  a  disadvantage  those  mu- 
nicipalities which  are  not  near  the  source  of  power 
or  near  the  main  lines  of  the  systems.  Even  wider 
variation  is  found  in  the  rates  for  power  sold  di- 
rectly by  the  Hydro-Electric  Power  Commission  to 
individual  companies. 

Comparison  of  Wholesale   Interim   and    \etual 
Rates 

The  Commission  uses  an  interim  wholesale  rate. 
It  is  an  estimated  rate  to  the  municipalities  and  at 
the  end  of  the  year  the  municipality  is  credited  or 
debited,  depending  upon  whether  the  actual  cost  has 
been  respectively  lower  or  higher. 

In  the  1920  annual  report  of  the  Commission,  the 
interim  wholesale  rates  for  169  municipalities  are 
given,  while  the  actual  wholesale  rate  paid  can  be 
computed  for  174  municipalities.  The  highest  in- 
terim wholesale  rates  that  were  quoted  in  this  report 
were  between  $80.00  and  $90.00  per  horsepower 
year,  while  the  highest  actual  wholesale  rates  paid 
per  horsepower  were  between  $150.00  and  $160.00 
per  horsepower  year.  Altogether,  there  were  nine 
municipalities  which  paid  a  rate  higher  than  the 
maximum  interim  rate  quoted. 

One   Price   lor    Power 

I  am  unable  to  follow  Sir  Adam  Beck's  statement 
before  the  Water  Power  Commission  >>i  the  House 
of  Representatives  of  the  United  States  in  1918 
when  he  said  : 

"The  small  user  buys  electricity  at  the  same 
price  as  the  large  user.     There  is  a  standard 
rate     in     every     community     which     applies 
whether   you    use    10   horsepower   or    10.000 
horsepower." 
I    should  he  glad  to  he  corrected   if   T   am   wrong  in 
stating  that  this  is  at  variance  to  the  "Standard   In- 
terpretations of  Rates"  (Cir.  160315)  laid  down  by 
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the  Hydro-Electric  Power  Commission,  as  well  as 
to  the  facts  presented  in  Volume  II  of  the  Com- 
mission's Operations  for  1918.  At  this  juncture 
it  is  important  to  point  out  that  a  customer  contract- 
ing with  the  Commission  for  power  has  no  guaran- 
tee except  for  one  year  (and  that  based  on  the  pre- 
vailing rate)  whether  his  power  is  going  to  cost 
him  more  or  less  at  the  end  of  the  second  year.  The 
rate  structure,  as  described  in  detail  in  Section  H, 
shows  that  this  must  be  so,  and  in  view  of  the  wide 
rate  variations  which  are  perfectly  possible,  espe- 
cially in  the  less  populated  districts,  it  makes  it  im- 
possible for  customers  of  power  to  definitely  figure 
its  cost  in  the  manufacture  of  their  several  products. 
Touching  upon  the  sale  of  power  directly  to  the 
customers  by  the  municipalities,  Figure  21,  page  175, 
brings  out  the  fact  that  the  consumers  of  power 
from  the  municipality  of  Toronto  are  paying  11% 
\  more  for  power  at  15%  load  factor  than  those  re- 
ceiving power  at  London,  Ontario,  yet,  when  the 
load  factor  increases  to  50%,  the  Toronto  power 
user  pays  42%  more  than  .  does  the  London  con- 
sumer. It  is  difficult  to  understand  such  a  power 
schedule. 

Rate  Discrimination  in  Ontario 

It  is  very  plain  that  the  method  pursued  both  in 
respect  to  the  physical  location  of  transmission 
structure  and  the  plan  of  pyramiding  costs  upon 
them  to  the  people  as  their  distance  becomes  greater 
from  the  source  of  power  generation,  together  with 
the  fact  that  the  systems  are  separately  operated, 
must  automatically  lead  to  discrimination  in  rates. 
The  purchase  of  the  Ontario  Power  Company,  car- 
rying its  long-term  low-priced  contracts  for  power 
(it  being  sold  at  below  production  cost)  ;  the  pur- 
chase of  the  properties  in  the  "Clean-up  Deal,"  in- 
augurating two  rates  for  power  in  a  single  city  from 
one  corporate  supply ;  all  of  these  conditions,  in 
combination  with  a  determination  to  give  the  people 
power  **at  cost,"  lend  a  complexity  to  the  situation 
which  makes  it  impossible  to  determine  whether  or 
not  power  is  sold  "at  cost." 

The  "Clean-up  Deal"  and  its  effect  upon  the  cost 
of  power  to  the  consumer  will  be  a  new  chapter  for 
Volume  II  of  the  Commission's  annual  reports,  and 
as  yet  we  have  not  come  to  that.  The  problem  as- 
signed included  the  determination  of  the  actual  cost 
of  power  to  the  people  of  Ontario  as  compared  to 
that  in  the  States  and  in  the  Province  of  Quebec. 
That  cost  with  comparisons  is  given  in  Section  I, 
Part  II. 

Theory  of  Government  Ownership 

A  popular  notion  exists  on  the  part  of  a  small 
minority  in  this  country  that  governmentally-owned 
properties  offer  public  service  in  the  electric  utility 
field  at  less  cost  than  that  offered  by  privately  owned 
properties,  and  base  it  on  the  assumption  that  costs 
in  the  production  of  power  are  reduced  through  the 
elimination  of  taxes,  dividends,  high-salaried  execu- 
tives and  high-priced  and  inefficient  labor. 

Fortunately,   the   majority   of    the   people   in   the 


United  States,  recognizing  the  necessity  of  efficient 
organization  and  administration,  have  neither  sub- 
scribed to  nor  practised  this  theory.  However,  upon 
the  basis  that  there  may  be  something  in  it,  it  has 
been  the  purpose  of  this  report  to  present  the  facts, 
and  no  place  in  the  world  offers  an  opportunity  in 
which  the  contrast  can  be  so  well  drawn  between 
governmental lv  owned  and  operated  electric  utilities 
and  privately  owned  and  operated  utilities,  as  in  the 
Provinces  of  Ontario  and  Quebec  for  Canada,  and 
California  and  the  Niagara  District  of  New  York 
for  the  States. 

Sections   Selected   for   Comparison 

The  Dominion  Bureau  of  Statistics  shows  that  the 
Province  of  Ontario  in  1920  owned  approximatelv 
one-half  of  its  electrical  utilities,  and  of  the  total 
utility  income  two-thirds  was  derived  from  those 
governmentally-owned,  while  in  Quebec,  the  govern- 
ment-owned utilities,  representing  but  4%  of  the 
investment  in  that  class  of  property,  receive  about 
5%  of  the  total  revenue  therefrom. 

New  York  has  been  selected  because  its  northwest 
section  lies  adjacent  to  the  Niagara  Falls  hydro- 
electric power  developments  in  Ontario ;  Quebec,  be- 
cause, as  in  Ontario,  power  in  large  bulk  is  devel- 
oped by  hydro-electric  plants  and  they,  in  contrast 
to  Ontario,  are  owned  by  private  interests.  Cali- 
fornia has  been  selected  because  its  principal  supply 
of  power  is  from  water  power  sources. 

I  am  far  from  the  opinion  that  the  Hydro-Electric 
Power  Commission  of  Ontario  provides  an  instru- 
mentality as  satisfactory  for  the  control  of  the 
government  electric  utilities  of  Ontario  as  do  the 
Public  Service  Commissions  for  the  electric  utilities 
in  the  States,  but  for  the  moment,  granting  that  it 
does,  and  equating  adequacy  and  reliability  of  power 
to  the  people  of  the  Province  of  Ontario,  it  is  now 
pertinent  to  make  a  corfiparison  of  the  costs  of 
power  to  the  people  of  Ontario  with  the  costs  of 
power  to  the  people  of  the  States  and  the  Province 
of  Quebec. 

In  this  regard,  I  would  especially  refer  to  Section  I, 
Part  II,  of  this  report,  in  which  is  given  these 
several  costs.  Referring  to  that  section  of  the  re- 
port, it  is  important  to  remember,  as  stated  else- 
where, that  Niagara  Falls,  combining  its  continuous 
flow  of  water  with  its  high  head,  should  make  the 
production  of  continuous  power  the  cheapest  for 
any  part  on  the  American  Continent.  This  should 
be  kept  in  mind  especially  when  the  comparison  is 
drawn  for  the  California  situation,  where  the  hydro- 
electric power  developments  are  small  in  capacitv 
and  subject  to  variation  in  stream  flow,  thus  requir- 
ing that  their  systems  be  supplemented  with  steam 
electric  plants. 

It  is  only  fair  to  California,  in  making  a  compari- 
son of  its  power  costs  to  those  for  Ontario,  to  point 
out  the  fact  that  Ontario,  as  of  1920,  had  in  miles 
of  transmission  lines  but  35%  of  the  total  mileage 
for  California  as  of  1919,  and,  further,  that  the 
California  transmission  served  onlv  483  inhabitants 
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per  mile  as  against  587  inhabitants  per  mile  for 
Ontario. 

It  is  also  in  keeping  with  a  fair  analysis  of  the 
situation  to  point  to  the  accomplishment  of  the  pri- 
vate and  publicly-regulated  electric  utilities  in  Cali- 
fornia which  are  making  energy  available  to  their 
customers  at  a  cost  less  than  that  for  energy  from 
other  than  the  Niagara  system  in  Ontario,  notwith- 
standing the  physical  difficulties  they  have  to  sur- 
mount in  transmitting  the  power  over  long  distances 
from  comparatively  small  water  powers  of  variable 
flow,  supplemented  to  the  extent  af  41%  by  steam 
electric  plants.  The  private  electric  utility  companies 
have  been  able  to  accomplish  these  results  only 
through  efficiency  in  the  utilization  of  capital  and 
efficiency  in  management.  This  is  instanced  by  the 
most  extensive  interconnected  transmission  system 
in  the   world,   extending   from   Oregon  to   Mexico. 

It  seemed  especially  important  to  establish  rela- 
tively the  facts  pertaining  to  the  distribution  of 
power  to  agricultural  territory  in  California  and 
Ontario.  A  legislative  committee  of  the  Legisla- 
tive Assembly  of  Ontario  reported  on  November  30, 
1920,  that  of  the  total  of  337,170  horespower  sold 
by  the  Hydro-Electric  Power  Commission  of  Onta- 
rio. 2500  horsepower,  or  less  than  1%  of  the  total, 
was  sold  to  agricultural  industry.  On  the  other 
hand,  in  California,  about  500,000  horsepower  was 
delivered  to  agricultural  industry  by  the  privately 
owned  electric  utilities  in  1920,  which  amounts  to 
about  13%   of  the  entire  connected  load. 

Relief  from   Taxes 

With  regard  to  the  relief  from  taxes,  in  the  mat- 
ter of  government-owned  electric  utilities,  it  should 
be  patent  that  no  such  relief  really  exists.  The 
people  in  reality  are  taxed  just  as  much.  The  lifting 
of  the  taxes  from  the  government-owned  electric 
utilities  merely  amounts  to  a  redistribution  of  tax; 
i.  c.,  more  mills  per  dollar  of  valuation  arc  paid  on 
other  property. 

Power  Costs   in  Quebec  and  Ontario 

Referring  to  Table  20.  page  183,  this  shows  that 
the  cost  of  power  to  the  entire  people  of  the  Prov- 
ince of  Quebec  is  less  than  that  to  the  people  of 
Ontario,  and  it  is  interesting  to  note  the  higher  pro- 
ductivity as  gained  from  salaries  and  wages  paid  in 
that  Province.  The  revenue  per  dollar  of  salaries 
and  wages  paid  is  also  seen  to  be  32.5%  greater  in 
Quebec  than  in  Ontario. 

Power    Costs    from    Government    and    Private 
Electric   Utilities  in  Canada 

The  Dominion  Government  prepares  statistics  for 
the  privately-owned  and  governmentally-owned  elec- 
tric properties.  Tallies  20  and  22.  pages  183  and  185, 
respectively,  especially  relate  to  Ontario  and  Quebec, 
while  Table  21,  page  184.  relates  to  the  whole  of 
Canada.  Where  the  investments  are  principally  in 
properties  of  like  character,  namely,  water  powers, 
the  greater  revenue  earned  per  dollar  of  investment 


by  the  governmental  electric  utilities  indicates  that 
the  rates  charged  for  service  must  be  higher,  or  a 
deficit  against  the  properties  must  be  recorded. 
However,  no  deficit  is  recorded.  In  other  words, 
this  means  the  governmentally-owned  electric  utili- 
ties must  charge  a  greater  rate  for  power  to  meet 
the  greater  expense  incurred  in  the  generation  and' 
delivery  of  that  power. 

In  respect  to  economic  operation  as  between 
government-owned  and  privately-owned  electric 
utilities  in  Ontario  and  Quebec,  it  is  of  especial  im- 
portance to  refer  to  Tables  22  and  23  on  page  185 
of  Part  II.  Here  is  shown  the  operating  ratios  be- 
tween the  privately-owned  and  governmentally- 
owned  companies  indicating  a  much  lower  per  cent 
for  the  former. 

The  real  measure  of  efficiency  of  an  organization 
is  not  so  much  what  might  be  the  average  salary 
or  wage  paid,  as  what  is  the  revenue  earned  per 
employee.  Plere  it  is  seen  that  the  revenue  earned 
per  employee  for  the  private  electric  companies  of 
Ontario  was  31.5%  greater,  and  for  the  private  com- 
panies of  Quebec  42%  greater,  than  for  the  govern- 
mentally-owned and  operated  properties  of  Ontario, 
and,  further,  not  only  the  revenue  per  employee 
is  greater  for  private  operations  than  for  govern- 
mental, but  the  revenue  per  dollar  of  salaries  and 
wages  paid  is  also  much  larger  for  the  private  com- 
panies than  for  those  operated  by  the  government. 

Average  Cost  of  Power  to  the  I  ltimate  Consumer 

Analyzing  the  actual  average  cost  of  power  to  the 
consumers  per  kw-hr.  generated,  the  following  com- 
parisons in  Section  I,  Part  II,  are  given: 

In  the  Niagara  district  of  Canada  the  govern- 
ment-owned electric  utilities  furnish  this  power  at 
9.25  mills;  the  private  electric  utilities  of  this  dis- 
trict furnish  it  at  7.6  mills  per  kw-hr.  generated,  and 
the  weighted  average  of  these  two  supplies  is  8.78 
mills  per  kw-hr. 

In  the  United  States,  for  a  comparable  zone  sup- 
plied by  Niagara  Palls  power,  the  average  price  of 
power  to  the  consumer  is  7.65  mills  per  kw-hr.  gen- 
erated. In  the  Province  of  Quebec,  where  power 
to  the  extent  of  96%  is  generated  by  private  electric 
utilities  and  where  the  general  zone  of  transmitted 
power  is  not  unlike  that  of  Ontario,  the  average  cost 
to  the  consumer  per  kw-hr.  generated  is  6.6  mills. 

While  the  average  price  for  power  from  govern- 
ment electric  utilities  in  the  Niagara  district  is  9.25 
mills  per  kw-hr.  generated,  the  purchase  of  the  On- 
tario Power  Company,  by  the  Hydro-Electric  Power 
Commission,  with  its  existing  contracts  to  supply 
power  to  the  American  and  Canadian  companies  at 
2.53  mills  results  in  the  Canadian  municipalities  of 
the  Niagara  System  paying  11.1  mills  per  kw-hr. 
rather  than  the  average  price  of  9.25  mills  above 
named. 

From  these  figures,  it  is  apparent  that  both  in 
Quebec  and  the  United  States  the  average  price  of 
power  to  the  consumer  is  less  per  kw-hr.  generated 
as  produced  by  private  companies  than  for  that  pro- 
duced by  the  government-owned  utilities.     In  the 
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several  considerations  taxes  have  been  deducted,  but 
the  price  of  power  to  the  consumer  in  the  case  of 
the  privately-owned  companies,  either  in  the  Prov- 
inces of  Quebec  or  in  the  United  States,  has  in- 
cluded such  profits  or  dividends  as  may  have  resulted 
from  the  conduct  of  their  business. 

Whatever  may  have  been  the  high  salaries  paid 
for  executives,  or  whatever  may  have  been  the  prof- 
its or  dividends  accruing  in  the  conduct  of  the  busi- 
ness affairs  of  their  several  companies,  it  is  mani- 
festly plain  that  inclusive  of  these  the  price  of 
power  to  the  consumer  has  been  less,  which,  in  my 
opinion,  makes  it  very  apparent  that  a  far  higher 
order  of  organization  and  administration  exists  in 
private  rather  than  government-owned  electric 
utilities. 

The  Niagara  Power  Districts  in  Canada   and 
United  States 

In  comparing  the  districts  lying  close  to  Niagara 
Falls  in  the  States  and  in  Canada,  the  population 
served  in  the  Canadian  districts  is  1,200,000,  while 
that  of  the  United  States  district  is  1,500,000.  The 
American  area,  however,  is  smaller  and  more  energy 
per  capita  is  used.  In  the  States  39%  of  the  gen- 
erating capacity  is  steam,  while  in  Canada  the 
amount  of  steam  capacity  is  about  15%.  Part  II  of 
the  report,  Section  I  and  Figure  24,  page  191,  fur- 
nish the  detail  of  the  power  characteristics  of  these 
two  zones. 

The  average  cost  of  power,  that  is,  the  revenue 
per  kw-hr.,  generated  for  the  American  Niagara 
Power  district,  is  about  17%  less  than  that  for  the 
total  operations  of  the  Hydro-Electric  Power  Com- 
mission and  the  Municipal  Commissions  for  whole- 
sale power  delivered  in  the  Canadian  Niagara  dis- 
trict, and  it  is  about  13%  less  than  that  for  all  the 
electric  utilities  in  that  district,  whether  they  be 
governmentally  or  privately  operated. 

Comparing  the  average  cost  of  retail  power  to  the 
people  residing  within  the  municipalities  served  by 
the  Hydro-Electric  Power  Commission  in  the 
Niagara  district,  it  is  found  that  the  average  cost  of 
power  to  the  people  in  the  American  district  is  less 
by  about  4.45  mills  per  kw-hr.  and  40%  in 
percentage. 

It  is  also  important  to  note  that  in  the  Ameri- 
can Niagara  district,  for  each  1,000  of  population,  a 
capacity  of  65%  in  excess  of  that  in  Canada  is  used. 
This  greater  capacity,  therefore,  contains  reserve 
against  interruption  of  service,  and  notwithstand- 
ing a  very  considerable  percentage  of  capacity  is 
steam-operated,  the  cost  of  power  to  the  consumers 
per  kw-hr.  generated  on  the  American  side  is  less. 

California  Compared  to  Ontario 

In  California,  electricity  is  produced  and  trans- 
mitted under  far  more  disadvantageous  conditions 
than  those  obtaining  in  the  Niagara  district  of  On- 
tario. In  California,  41%  of  all  the  generating 
capacity  is  represented  by  steam-electric  plants.  Ob- 
viously, therefore,  such  a  physical  situation  does  not 
lend  itself  to  the  production  of  cheap  power  to  the 


extent  possible  by  the  electric  utilities  receiving 
power  from  Niagara  Falls.  In  California,  the  trans- 
mission distances  are  great,  the  lines  must  pass 
across  very  rugged  country  and  the  stream  flows  are 
comparatively  small  and  subject  to  extreme  varia- 
tions. 

In  Part  II,  Figure  25,  page  193,  is  shown  the  total 
revenue  from  energy  generated  per  capita,  and  the 
proportion  of  the  capacity  in  water  power  for  Cali- 
fornia compared  to  the  same  statistics  in  respect  to 
the  systems  other  than  the  Niagara  operated  by  the 
Hydro-Electric  Power  Commission  of  Ontario.  In 
this  comparison,  it  is  seen  that  the  average  cost  of 
power  to  the  people  of  California  is  less  by  4%  than 
that  to  the  people  served  by  the  systems  other  than 
the  Niagara  in  Ontario. 

Quebec  Compared  to   Ontario 

Though  stated  before,  here  again  it  may  be  empha- 
sized that  in  consideration  of  equal  volumes  of 
power  produced  there  are  no  hydro-electric  situa- 
tions offering  physical  conditions  on  the  North 
American  Continent  which  permit  equal  economic 
opportunity  to  those  at  Niagara  Falls.  However, 
in  the  Province  of  Quebec,  we  find  a  physical  situa- 
tion somewhat  approaching,  and  in  this  Province  the 
electric  utility  policy  is  dictated  by  the  officers  of 
privately-owned,  rather  than  governmentally-owned, 
properties. 

The  number  of  people  within  reach  of  Hydro- 
Electric  Service  in  Ontario  is  1,180,300.  while  in  the 
St.  Lawrence  Valley  of  the  Province  of  Quebec  this 
number  is  1.100.000. 

The  analysis  shows  that  the  average  cost  of  power 
to  these  people  of  Quebec  is  32%  less  per  kw-hr.- 
generated  than  the  cost  to  all  the  people  receiving 
Hydro-Electric  power  in  the  Province  of  Ontario, 
while  it  is  27%  less  than  to  the  consumers  in  the 
Canadian  Niagara  district,  whether  they  are  served 
by  government  or  privately  owned  electric  utilities. 

The  private  companies  in  Quebec  deliver  84% 
more  energy  per  capita  than  does  the  Hydro-Electric 
Power  Commission  to  its  customers  in  Ontario, 
while  the  generating  capacity  available  per  1,000  of 
population  is  greater  by  89%  than  that  available 
upon  the  lines  of  the  Hydro-Electric  Power  Com- 
mission in  Ontario.  These  comparisons  are  illus- 
trated in  Figure  26.  page  195. 

Lower   Average   Prices   to   Consumers   of 
Private   Companies 

In  the  mentioned  districts  of  Canada  and  the 
United  States  I  find  that  the  privately  owned  and 
operated  companies  in  every  case  are  delivering 
power  to  their  consumers  at  a  considerably  lower 
average  cost  per  kw-hr.-generated  than  is  the  case 
for  government  electric  utilities ;  that  the  number  of 
kw-hrs.  generated  per  capita  served  is  greater,  and 
that  the  number  of  customers  taking  a  service  for 
each  1,000  of  population  is  greater,  while  standing 
behind  the  privately  owned  service  is  also  a  larger 
reserve  equipment  to  insure  a  continuity  of  service. 
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Power  Costs  in  Ontario,  Buffalo  and  Montreal 

Section  i,  Part  II.  of  the  report,  deals  with  the 
comparisons  of  the  cost  of  power  to  the  people 
residing  in  the  larger  cities  in  the  Provinces  of  On- 
tario and  Quebec,  and  in  the  Niagara  Power  District 
of  the  United  States. 

I  would  especially  refer  to  the  text  of  this  section 
of  the  report  and  the  figures  therein  presented  for 
a  more  comprehensive  appreciation  of  the  situation. 
The  distribution  of  power  with  regard  to  commercial 
and  domestic  lighting  and  industrial  requirements  is 
also  discussed  in  Section  1. 

Toronto,  which  is  the  largest  city  receiving  service 
from  the  Hydro-Electric  Power  Commission  of 
( )ntario,  is  compared  to  Montreal,  the  largest  city 
of  the  Province  of  Quebec,  and  to  Buffalo,  the 
largest  city  in  the  Niagara  district  within  the  United 
States. 

Toronto  is  located  about  80  miles  from  Niagara 
Falls,  while  Buffalo  is  within  20  miles  of  the  same 
point.  Montreal  receives  its  power  from  Cedars 
Rapids  and  from  Shawinigan  Falls,  and  the  dis- 
tances over  which  power  must  be  transmitted  from 
its  point  of  production  to  that  of  utilization  are 
comparable  to  the  distance  between  Toronto  and 
Niagara  Falls. 

In  1920,  the  Hydro-Electric  Power  Commission 
supplied  Toronto  without  the  use  of  any  steam 
electric  reserve  located  within  that  city.  Montreal 
and  Buffalo  do  have  steam  electric  reserve,  and  in 
the  latter  city  the  steam  electric  plant  produced  in 
L920  over  180,000,000  kw-hr. 

Revenue  less  taxes  per  kw-hr.  have,  in  all  in- 
stances, been  compared,  but  the  energy  in  this  in- 
stance is  taken  on  the  basis  of  that  sold  to  the  ulti- 
mate customer  rather  than  that  generated  in  the 
power  plants.  Figure  27,  page  199,  shows  the  total 
revenue  less  taxes  per  kw-hr.  sold  compared  for 
these  three  cities.  That  for  Toronto  includes  only 
the  operations  of  the  local  Hydro-Electric  Power 
Commission.  The  cost  of  power  to  consumers  in 
Toronto  was  about  1.78  cents  per  kw-hr.  in  1913. 
It  was  gradually  reduced  until  1918,  when  it  reached 
a  minimum  of  1.02  cents.  Since  that  time  it  has 
risen  until  1920  to  1.47  cents  per  kw-hr. 

For  1913  and  1914  the  average  cost  of  power  to 
consumers  in  Buffalo  was  quite  high,  being  over 
3.25  cents  per  kw.hr.  This  was  due  to  the  small 
proportions  of  power  business  to  the  total  business. 
However,  in  1915,  a  very  material  drop  in  average 
price  took  place  and  the  average  cost  of  energy  in 
Buffalo  reached  a  minimum  of  0.93  cents  in  1918, 
since  when  it  has  risen  to  1.18  cents  per  kw-hr. 
in  1920. 

The  average  cosl  oi  power  to  consumers  of  Mon- 
treal has  been  very  uniform  over  the  eight-year 
period  analyzed,  starting  at  1.03  cents  in  1913  and 
reaching  a  minimum  of  0.93  cents  per  kw-hr.  in 
1017.  with  an  increase  since  that  date  to  1.13  cents 
per  kw-hr.  for  1920. 

For  1920,  the  average  cost  of  power  delivered  to 
the  customers  of  the  Toronto  Hydro-Electric  Power 


Commission  was  29%  greater  than  that  to  the  peo- 
ple of  Montreal,  and  was  25%  greater  than  that  to 
the  people  of  Buffalo. 

The  increase  in  the  average  cost  of  energy  in  the 
several  cities,  brought  about  by  increases  in  the  cost 
for  labor  and  material  since  1917,  have  been  25% 
for  Montreal,  27%  for  Buffalo  and  44%  for  service 
from  the  Toronto  Hydro-Electric  Power  Com- 
mission. 

The  Toronto  Hydro-Electric  Power  Commission 
furnishes  a  relatively  small  amount  of  power  to 
the  civic  street  railway  lines,  and  it  furnishes  only 
in  part  the  domestic  and  industrial  light  and  power 
business  in  the  city  of  Toronto.  In  order  to  com- 
pare the  average  cost  for  power  to  all  of  the  people 
receiving  electric  service  in  Toronto  to  that  of  Mon- 
treal and  Buffalo,  the  revenues  from  energy  sold 
by  the  private  company,  including  the  cost  of  power 
to  the  street  railway  company,  has  been  added  to 
that  of  the  Toronto  Hydro-Electric  Power  Commis- 
sion for  the  city  of  Toronto,  and  the  comparison  as 
to  the  revenue  less  taxes  per  kw-hr.,  between  these 
several  cities  is  illustrated  in  Figure  28,  page  201, 
for  the  years  of  1917  to  1920  inclusive. 

This  figure  indicates  that  the  Toronto  llvdro- 
Flectric  Power  Commission  was  selling  power  in 
Toronto  at  an  average  cost  to  people  less  than  that 
for  the  private  companies  in  Toronto  up  to  1920, 
when  the  higher  rates  put  into  effect  by  the  Com- 
mission increased  the  average  cost  to  a  point  above 
that  of  the  private  company. 

The  combined  revenue  less  taxes  for  the  city  of 
'Toronto  per  kw-hr.  sold  for  the  private  company 
is  1.35  cents  as  compared  to  1.47  cents  for  the  opera- 
tions of  the  Toronto  Hydro-Electric  Power  Com- 
mission only. 

The  Cost  for  Street  Lighting  in  Toronto,  Buffalo 
and  Montreal 

The  cost  for  street  lighting  in  Montreal  is  shown 
to  be  about  40  cents  per  capita,  varying  in  a  num- 
ber of  years  but  a  little  above  or  below  that  figure. 

In  Buffalo  the  price  has  changed  very  slightly, 
ranging  from  53  cents  per  capita  in  1913  to  60  cents 
per  capita  in  1920. 

The  cost  for  street  lighting  per  capita  in  Toronto, 
in  each  instance,  is  higher  than  that  of  the  two  other 
cities  and  shows  a  greater  variation  from  year  to 
year,  ranging  from  approximately  80  cents  in  1917 
io  about  63  cents  in  1918,  the  figures  of  1920  show- 
ing the  cost  to  be  67  cents. 

Figure  30,  page  205.  shows  the  pro]>ortioiia] 
amount  of  total  revenues  received  from  the  different 
classes  of  service  by  the  Hydro-Electric  Power 
Commission  as  compared  to  the  city  of  Buffalo.  For 
the  past  few  years,  the  proportion  of  the  total 
revenue  received  in  power  sales  is  not  far  different, 
while  that  proportion  received  from  domestic  and 
commercial  lighting  is  somewhat  greater  for  Buffalo 
than  for  Toronto. 

Figure  30,  page  205,  indicates  that  the  cost  of  do- 
mestic and  commercial  lighting  to  the  people  of 
'Toronto  receiving  service  from  the  Hydro-Electric 
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Power  Commission  is  not  much  lower  than  that  to 
the  people  of  Buffalo,  receiving  the  same  class  of 
service. 

Industrial  Consumers  in  Ontario  Carry  the  Burden 

It  is  patent,  however,  that  unless  deficits  in  the 
Commission's  accounts  exist,  that  if  the  cost  of 
power,  taken  as  a  whole,  is  more  in  the  Province  of 
Ontario  than  elsewhere,  as  the  facts  support,  then 
the  only  explanation  is  that  its  industrial  consumers 
are  carrying  the  burden.  A  greater  consumption  of 
energy  per  capita  in  the  territory  other  than  that 
covered  by  Ontario  confirms  this. 

The   Relation   of  Capital   Expenditures 
to  Revenue 

The  efficiency  of  management  of  an  electric  utility 
may,  to  some  degree,  be  gauged  by  the  capital  ex- 
penditure per  dollar  of  revenue  received,  if  the  ser- 
vice rendered  by  the  utility  is  on  comparable  condi- 
tions. This  is  particularly  true  when  the  relation  is 
analyzed  over  a  period  of  years,  rather  than  for  a 
single  year.  When  the  facilities  for  the  production 
or  distribution  of  power  have  been  placed  in  opera- 
tion, the  fixed  charges,  therefore,  must  be  paid  from 
revenue,  and  accordingly  it  is  obvious  that  if  one 
utility  shows  a  capital  expenditure  per  dollar  of 
revenue  of  much  greater  magnitude  than  another, 
under  like  conditions  of  operation,  the  utility  having 
the  higher  ratio  of  capital  expenditure  to  revenue 
must,  of  necessity,  other  factors  being  equal,  charge 
a  higher  price  for  its  product. 

Tn  this  regard,  especial  reference  is  made  to  Fig- 
ure 36,  page  219,  and  the  text  in  reference  thereto. 
In  connection  with  the  operations  of  the  Hydro- 
Electric  Power  Commission  and  those  of  the  munici- 
palities in  Ontario,  the  capital  additions  in  per  cent 


of  revenue  are  greater  by  200%  than  those  for  the 
American  companies  in  the  Niagara  district,  and  by 
350%  than  those  for  the  Quebec  companies,  oper- 
ating in  the  St.   Lawrence  Valley. 

Un-uniform  Power  Costs  in  Ontario 

The  operations  as  applying  to  the  utilities  in  the 
States  and  in  the  Province  of  Quebec  provide  for  a 
more  evenly  distributed  cost  of  power  to  their  con- 
sumers. In  Ontario,  the  customers  of  the  Hydro- 
Electric  Power  Commission  energy  do  not  enjoy 
this  uniformity  of  price.  This  is  well  illustrated  in 
Table  24,  page  216,  in  which  it  is  to  be  noted  there 
have  been  selected  in  pairs  large  municipalities  lo- 
cated close  to  small  municipalities  in  order  to  show 
the  difference  in  cost  resulting  from  the  rate  system 
employed  by  the  Commission. 

An  example  of  this  is  the  price  paid  for  power  in 
1()19  in  the  cities  of  Toronto  and  Bolton,  where  the 
figure  was  $16.70  per  horsepower  year  for  Toronto, 
and  $53.80  per  horsepower  year  for  Bolton,  not- 
withstanding the  small  distance  apart. 

The  rate  structure  of  the  Hydro-Electric  Power 
I  ommission  is  discussed  in  Section  H,  page  154.  and 
must  necessarily  bring  about  such  a  result.  It  is 
my  opinion  that  a  rate  structure  so  planned  is  funda- 
mentally wrong,  as  it  functions  only  to  signalized 
specific  points  in  the  Province  where  power  is  avail- 
able at  minimum  cost.  The  American  method  of 
equalizing  the  rates  throughout  an  area  eliminates 
premium  on  location;  brings  about  decentralization 
and  better  opportunity  of  industrial  expansion  and 
healthier  inter-  and  intra-state  relations. 
Yours  very  truly, 

Wm.  S.  Murray, 
Murray  &  Flood. 
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PART  II 


Supporting  Discussion  of  Facts  Ascertained 

SECTION  A 

Correspondence   Between  Mr.   W.   S.   Murray    and 

the  Electric  Utility  Companies,  the  Hydro-Electric 

Power  Commission  of  Ontario  and  Officials  of  the 

Province  of  Ontario 

In  undertaking  to  make  this  report  it  was  neces- 
sary to  have  the  co-operation  of  the  officials  of  a 
number  of  the  electric  utility  companies  both  in  the 
United  States  and  in  Canada,  and  also  of  the  Hydro- 
Electric  Power  Commission  of  Ontario.  If  these 
several  officials  had  not  co-operated,  the  report  could 
not  have  been  based  upon  fact,  and  it  would  have 
been  of  small  value. 

Mr.  M.  H.  Aylesworth,  Executive  Manager  of 
the  National  Electric  Light  Association,  addressed 
a  letter  to  a  number  of  the  member  companies  of 
that  association  requesting  that  these  companies  co- 
operate in  furnishing  information  asked  for. 

It  was  vital  to  obtain  complete  information  from 
the  Hydro-Electric  Power  Commission  of  Ontario, 
and,  accordingly,  on  September  9th  a  letter  was  ad- 
dressed to  Sir  Adam  Beck,  Chairman  of  the  Com- 
mission, in  which  was  set  forth  the  purpose  of  the 
proposed  report.  To  that  letter  was  attached  a  list 
of  questions  covering  the  information  desired. 

This  letter,  together  with  subsequent  correspon- 
dence with  the  Hydro-Electric  Power  Commission, 
follows.  The  complete  answers  to  the  questions 
submitted  to  the  Commission  were  not  received  until 
December  14th,  although  Mr.  Gaby  presented  the 
answers  to  the  large  majority  of  the  questions  on 
October  21st.  The  questions  themselves  have  been 
eliminated  from  the  letter  of  September  9th  for  the 
reason  that  these  have  been  repeated  in  the  answers 
given  by  Mr.  Gaby  in  his  letter  of  December  14th. 

COPY 

Letterhead  of 
Murray  &  Flood 

"Sept.  9,  1921. 
"Sir  Adam  Beck,  Chairman, 

"Hydro-Electric  Commission  of  Ontario, 
"Toronto,  Ontario. 
"My  Dear  Sir  Adam  : 

"I  am  very  sorry  not  to  have  had  the  opportunity 
of  seeing  you  yesterday,  but  spent  a  few  minutes 
with  Mr.  Gaby,  explaining  the  commission  I  have 
recently  received  from  the  National  Electric  Light 
iation,  to  investigate  and  report  on  the  electric 
utility  system^,  as  operating  in  the  United  States 
and  by  the  Hydro-Electric  Power  Commission  of 
Ontario. 

"As  stated  to  Mr.  Gaby,  when  the  Committee  of 
the  National  Electric  Light  Association  asked  me  to 
take  up  the  work,  I  explained  to  them  that  on  two 
occasions  I  had  been  retained  by  the  Hydro-Electric 
Power  Commission,  mentioning  to  them  the  sub- 
jects upon  which  you  had  requested  me  to  report. 


Their  attitude  was,  as  a  result  of  this  explanation, 
even  more  pronounced,  that  my  services  be  engaged 
upon  their  matter,  particularly  in  view  of  the  fact 
that  my  previous  work  for  the  Hydro-Electric 
Power  Commission  had  been  in  connection  with  en- 
gineering and  construction  features,  having  nothing 
to  do  with  the  economic  and  political  structure  of 
the  Commission's  plans. 

"The  report  I  am  to  render,  while  having  much 
to  do  with  the  two  former  subjects,  is  more  par- 
ticularly related  to  the  political  and  economic  struc- 
tures, as  existing  in  the  States  and  in  Ontario,  and 
you  will  therefore  understand  that  I  would  take  an 
impossible  position  to  refuse  to  attempt  collecting  the 
complete  facts  of  both  situations,  and  be  governed 
in  my  conclusions  by  them. 

"Accordingly,  I  am  most  anxious  to  see  you. 

"Knowing  you,  I  know  there  is  no  frank  ques- 
tion that  I  would  ask  you  but  that  I  would  receive 
as  frank  an  answer.  Accordingly  I  have  prepared 
a  set  of  questions  which  are  attached  to  this  letter, 
and  I  would  greatly  appreciate  having  their  answers, 
or  a  reference  to  the  original  data,  from  which  they 
could  be  derived. 

"If  it  meets  with  your  approval,  either  I  or  my 
partner,  Mr.  Henry  Flood,  Jr.,  will  call  on  Mr.  Gaby 
promptly,  to  the  end  that  we  may  be  able  to  secure 
the   information   at   the   earliest   possible   date. 
"Very  cordially  yours, 

"(Sd.)     W.    S.    Murray." 
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"Westminster   Hotel, 
"Toronto,  Sept.  21,  1921. 
"Mr.  F.  A.  Gaby, 

"Chief  Engineer, 

"Hydro-Electric    Power    Commission, 
"University  Avenue,  City. 
"My  Dear  Mr.  Gaby: 

"I  want  to  say  how  much  I  appreciate  your  kind- 
ness in  getting  my  numerous  questions  answered. 
I  refer  to  those  that  were  enclosed  on  the  list  at- 
tached to  my  letter  of  the  9th  inst.  to  Sir  Adam.  I 
would,  as  you  must  know,  greatly  hesitate  to  press 
the  early  response  I  am  seeking,  except  that  all  the 
utilities  in  the  States  are  generously  and  accordingly 
responding,  as  it  is  the  general  desire  that  our  report 
be  submitted  to  the  National  Electric  Light  Associa- 
tion at  the  earliest  possible  date. 

"In  our  chat  at  the  King  Edward  on  the  10th,  I 
asked  a  question  which  I  intended  to  include  in  the 
list  I  sent  you,  and  may  I  ask  you  to  include  it 
therein.     The  question  was: 

"If,  as  in  the  United  States,  there  had  existed  in 
Ontario  a  Public  Service  Commission  for  the  pur- 
pose of  controlling  the  rates  and  issuances  of  the 
public  electric  securities,  thus  guarding  the  interests 
of  both  the  people  and  capital  investment,  would 
it  have  then  been  necessary  to  create  the  Hydro- 
Electric  Power  Commission? 
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"In  advising  Mr.  Flood  and  myself  that  under 
such  circumstances  you  did  not  believe  that  the 
Hydro-Electric  Power  Commission  would  have  been 
necessary,  I  would  be  very  glad  to  have  recorded 
with  the  answers  an  expression  of  your  opinion  in 
this  regard. 

"Reverting  to  my  conversation  with  you  on  this 
point  and  the  very' clear  explanation  that  you  gave 
me  as  to  why  the  Commission  was  formed,  so  that 
protection  to  the  people  might  ensue  in  the  absence 
of  such  control,  it  seems  to  both  Mr.  Mood  and  mv 
self  a  most  reasonable  and  an  expected  view  that 
you  would  entertain. 

"I  was  sincerely  glad  to  hear  that  Sir  Adam  had 
passed  the  list  of  questions  to  you,  and  I  indeed 
trust  that  by  next  Tuesday  a  sufficient  amount  of 
time  will  have  passed  to  round  up  the  answers,  and 
that  you  and  Sir  Adam  and  I  may  have  the  pleasure 
of  sitting  down  for  an  evening  chat  on  the  situation. 
\s  explained  to  you,  and  as  you  understand,  1  am 
more  than  anxious  that  whatever  I  may  write  on 
this  situation  may  be  clearly  understood,  may  be 
backed  by  facts,  and  when  read  will  leave  the  im- 
pression that  there  has  been  no  room  for  prejudice 
or  misunderstanding. 

"Finally,  the  phase  of  the  subject  which  I  am 
now  dealing  with  is  so  apart  from  the  engineering 
and  construction  features,  that  I  have  hitherto  con- 
sidered, that  I  am  sure  both  you  and  Sir  Adam  will 
understand  that  a  better  conception  of  the  whole 
situation,  especially  with  the  questions  answered, 
can  be  obtained  by  a  discussion  of  the  prime  prin- 
ciples involved. 

"Sincerelv  yours, 

"(Sd.)     VV.  S.  Murray." 

COPY 

Letterhead  oi 
Hydro-Electric  Power  Commission 

of  Ontario 
e  n ( ;  i  x  k eri ng  dep a  rt  m  e  x  t 

"December  14,  1921. 
"Mr.  VV.  S.  Murray, 
'Murray  &   Flood, 
"Grand  Central  Terminal, 
"New  York,  N.  V 
"Mv  Dear  Mr.  Murray  : 

"In  answer  to  your  several  communications  of  re- 
cent date,  I  am  attaching  hereto  a  revised  copy  of 
the  answers  to  your  questions  and  a  statement  made 
by  Sir  Adam  Beck  with  reference  to  the  Queenston- 
Chippawa  Development.  I  trust  these  will  fully 
answer  your  questions  in  connection  with  this  mat- 
ter, and  regret  that  there  has  been  considerable 
delay  in  submitting  to  you  the  final  answers  to  your 
queries.  This  has,  however,  been  largely  due  to  the 
very  rapidly  changing  conditions  in  connection  with 
the  demands  of  the  municipalities,  and  it  is  only  re- 
cently that  we  have  been  able  to  determine  with  any 
degree  of  exactitude  the  load  conditions  that  will 
obtain  on  the  Niagara  System. 

"As  you  will  note  from  the  attached  memoranda, 
the  demand  of  the  municipalities  and  the  Commis- 


sion's customers  has  been  increased  during  the  last 
year  from  60,000  hp.  to  70,000  hp.,  notwithstand- 
ing   the    fact   that   the   country    has    experienced   a 
considerable  industrial  depression. 
"Yours  verv  truly, 

"(Signed)     F.  A.  Gaby." 

December  14,  1921. 

The   Following   are   Sir  Adam   Beck's  Answers  to 
Questions   Nos.   31,  37   and  38 

"The  estimates  for  the  construction  of  the 
(  hieenston-Chippawa  Development  were  first  pre- 
pared in  1913-1914,  and  were  submitted  to  the  Gov- 
ernment in  September,   1915.  10^aaa  u 

"For  a  100,000  hp.  installation  and  180.000  hp. 
capacity  Canal,  or  6500  cubic  feet  per  second  Canal, 
the  estimates  were  approximately  $10,500,000  with- 
out  intake  works. 

•  \d justing  this  estimate  for  the  rates  of  pay  and 
the  costs  of  material  obtaining  during  the  period 
of  the  construction  of  the  Queenston-Chippawa  De- 
velopment, from  1918  to  1921,  the  estimates  f°rthe 
above  work  would  have  been  approximately  $28,000,- 
000,  including  an  amount  for  intake.  lMrWv 

"In  1916  an  estimate  was  prepared  for  a  10.000 
cubic  foot  per  second  Canal  of  300,000  hp.  capac- 
itv  that  is  $20,761,135.  This  estimate  would  have 
been  approximately  $49,000,000  for  rates  of  pay 
and  costs  of  materials  obtaining  during  the  period 
of  construction  of  the  Queenston-Chippawa  Devel- 
opment from  1916  to  1921. 

"On  account  of  the  very  great  increase  in  the  de- 
mand for  power  by  1918,  the  Commission  author- 
ized the  increasing  of  the  Canal  to  15,000  cubic  feet 
per  second,  and  since  that  date  improvements  and 
refinements  have  been  made,  such  as  the  lining  of 
the  Canal  with  concrete,  which  have  resulted  m 
obtaining  a  Canal  of  approximately  18.000  cubic  feet 
per  second  under  normal  conditions  of  pool  level. 
or  a  capacity  of  550.000  hp. 

"The  Commission  has  not  estimated  the  cost  of 
completing  the  550,000  hp.,  but  has  estimated  the 
cost  of  the  completion  of  the  275,000  hp.  installation 
with  a  550,000  hp.  Canal  and  headworks,  which  esti- 
mate is  in  the  neighborhood  of  $60,000,000,  the 
exact  figures  depending  on  the  salvage  value  of  the 
construction  plant,  which  is  a  large  item  of  cost  in 
the  above  mentioned  $60,000,000. 

"The  Commission  estimates  that  the  load,  with  a 
return  to  normal  industrial  activity,  will  reach  the 
capacity  of  the  first  installation  of  275,000  hp.  in 
1923,  and  that  at  least  200,000  hp.  will  be  the  avail- 
able load  in  the  vear  1922. 

"The  attached  statement  gives  more  detailed  in- 
formation as  to  this  estimate  with  regard  to  future 
loads,  and  has  been  determined  to  be  very  con- 
servative." 

"November  25.  1921. 
"<  )ueenston-Chippawa  Development 
"The  following  is  a  brief  outline  of  the  extraor- 
dinarv  development  and  increase  in  the  power  loads 
in  the   Niagara   District,   and   covers   the  efforts  of 
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the  Commission  in  the  obtaining  of  additional  sup- 
plies of  power  to  meet  the  demands : 

"Power  first  delivered — 29th  September,   1910. 
"In  1911—23  municipalities  were  taking 

4,200  hp. 
"In  1912 — 33  municipalities  were  taking 

19,000  hp. 
"In  1913 — 48  municipalities  were  taking 

36,000  hp. 
"In  1921 — 151  municipalities  were  taking 

331,000  hp.  to 
341,000  hp.,  including  all  contracts. 

"In  1913  the  Commission  prepared  and  submitted 
to  the  Government  a  report,  asking  authority  to  in- 
vestigate the  development  of  power  at  Niagara.  The 
Commission  also  prepared  estimates  to  show  that  in 
a  very  few  years  they  would  utilize  the  total  contract 
of  100,000  hp.  from  the  Ontario  Power  Company. 

"During  the  session  of  1914  the  Government  au- 
thorized the  sum  of  $35,000.00  for  investigation 
purposes. 

"September  13,  1915,  the  Commission  reported  to 
the  Government  and  recommended  that  legislation 
be  enacted  permitting  the  Commission  to  generate 
power  at  Niagara  Falls  and  in  accordance  with  this 
recommendation  the   Niagara  Development  Act  of 

1916  was   passed.     This   was    further  amended    in 

1917  whereby  full  authority  was  given  the  Commis- 
sion to  proceed  with  this  work. 

"By  1915  the  demand  for  power  had  reached  the 
full  amount  of  the  contract  with  the  Ontario  Power 
Company  of  100,000  hp.  The  estimates  of  the 
Commission  were  that  by  1919  the  municipalities 
would  require  200,000  hp.,  and  in  view  of  the  enor- 
mous increase  in  the  demand  for  power  the  Com- 
mission entered  into  a  further  contract  with  the 
Canadian  Niagara  Power  Company  in  May  of  1916 
for  the  supply  of  50,000  hp.  additional,  all  of  which 
was  used  by  the  municipalities  by  January,  1917. 

"In  January,  1917,  tenders  for  construction  work 
were  called  for,  and  four  or  five  large  contracting 
firms  on  the  Welland  Canal,  in  Halifax,  and  in  the 
Montreal  District,  submitted  tenders  on  a  'cost  plus 
basis'  plus  rental  charge  for  ordinary  steam-driven 
plant. 

"At  the  same  time  the  Commission's  engineers 
submitted  plans  and  estimates  for  entirely  new  de- 
sign electrically  driven  equipment,  which  would 
eliminate  the  use  of  over  one  million  tons  of  coal 
and  require  about  one-third  the  number  of  men  for 
its  operation,  and  also  greatly  reduce  the  time  for 
the  completion  of  the  work. 

"The  general  plan  of  this  scheme  is  to  divert 
water  from  the  Niagara  River  above  the  Falls  at 
Chippawa,  carrying  the  same  in  a  canal  approxi- 
mately twelve  and  three-quarter  miles  and  discharge- 
ing  same  through  the  largest  turbines  ever  built,  at 
the  power  house  located  near  Queenston. 

"Preliminary  work  and  engineering  commenced 
on  the  Canal  in  May,  1917,  and  the  actual  excava- 
tion with  shovels  in  March,  1918.  and  it  is  expected 
the  Canal  will  be  completed  in  December  of   1921. 


"Subsequent  to  the  United  States  entering  the 
War  a  conference  was  held  with  the  American  and 
Canadian  Power  Controllers,  with  a  view  of  speed- 
ing up  the  work  as  a  war  measure  and  completing 
the  development  at  the  earliest  possible  moment  for 
the  manufacture  of  explosives,  at  which  time  it  being 
anticipated  there  would  be  from  four  to  five  years 
of  war.  The  Armistice  coming  in  1918  ended  nego- 
tiations for  this  purpose. 

"The  original  estimates  provided  for  a  6500  cubic 
foot  per  second  Canal. 

"In  view  of  the  extraordinary  demand  for  power 
in  1917-18  the  Commission  decided  to  increase  the 
capacity  of  the  Canal  to  10,000  second  feet,  which  in 
1919  was  further  increased  to  15,000  second  feet, 
due  to  the  ever-increasing  demand  of  the  munici- 
palities for  more  power,  and  with  further  improve- 
ments adopted  by  the  Commission  the  capacity  will 
be  further  increased  up  to  18,000  second  feet. 

"The  Commission  ordered  equipment  in  the 
Spring  of  1918  and  two  of  the  five  units  are  prac- 
tically installed  or  110,000  hp.,  and  will  be  ready 
for  operation  in  December  of  this  year  and  January, 
1922. 

"Additional  units  will  be  installed  until  the  com- 
plete installation  of  five  units  of  55,000  hp.  each 
by  December,  1922. 

"The  maximum  capacity  of  the  Canal  will  be  from 
550,000  to  600,000  hp.,  and  the  maximum  installa- 
tion in  the  generating  station  will  be  five  units  of 
55,000  hp.  each  and  five  units  of  75,000  hp.  each, 
or  a  total  of  650,000  hp. 

"It  is  expected  that  by  December  31,  1921,  power 
will  be  generated  and  delivered  for  commercial  use 
in  the  Queenston- Chippawa  plant. 

"It  is  anticipated  that  by  the  Fall  of  1922  there 
will  be  a  load  of  at  least  200,000  hp.  for  the 
Queenston-Chippawa  plant,  operating  the  Electrical 
Development  Company  and  the  Ontario  Power 
Company's  plants  at  their  maximum  authorized 
loads,  viz.,  125,000  and  180,000  hp. 

"I  am  attaching  hereto  a  memorandum  covering 
general  description  and  statistics  re  the  Queenston- 
Chippawa  Development,  and  giving  information  as 
to  its  length  and  physical  characteristics  of  equip- 
ment, and  showing  the  work  that  will  have  to  be 
done  in  connection  with  the  excavation  of  the  Canal 
and  the  construction  of  the  power  houses  ;  also  show- 
ing one  year's  progress  during  the  year  1920-21,  to- 
gether with  statement  showing  the  adverse  factors 
under  which  the  Commission  had  to  operate  during 
the  year  1921. 

"It  is  expected  that  most  of  the  work  will  be 
discontinued  during  the  coming  winter. 

"The  work  to  be  done  next  year  will  comprise 
the  completion  of  the  highway  bridges  and  the  ex- 
cavation of  the  earth  and  river  section  of  the  Canal. 

"Upon  the  completion  of  the  first  installation  of 
the  five  units  for  275,000  hp.  by  December  31,  1922, 
the  source  of  supply  to  the  municipalities  will  be 
increased  from  two  to  four  generating  plants;  the 
transmission  lines  will  be  increased  from  four  to 
eight  circuits,   with   six   to  Toronto,  and  upon   the 
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completion  of  the  Queenston-Chippawa  Develop- 
ment  the  ultimate  capacity  of  the  four  plants  at 
Niagara  will  exceed  1.000,000  hp. 

"The  actual  demands  of  the  municipalities  in  1920 
amounted  to  260,000  hp.,  and  in  1921  to  316,000  hp. 
This  may  he  increased  by  from  15,000  hp.  to  25,000 
hp.,  due  to  shortage  on  contracts,  or  a  total  maxi- 
mum of  331,000  hp.  to  340,000  hp.  taken  by  munici- 
palities and  shortage  on  contracts,  giving  an  increase 
over  the  1920  demands  and  contracts  of  60,000  tc 
70,000  hp. 

"The  Commission  has  temporary  contracts  fm 
91,000  hp.  in  addition  to  the  50.000  hp.  from  the 
Canadian  Niagara  Power  Company,  which  may  be 
canceled  before  February  1,  1920,  as  follows: 

nadian  Niagara  Power  Co 40,000    hp. 

"Electrical  Development  Co 30,000     " 

"Electro  Metals    11,000     " 

"Niagara,     Lockport     &     Ontario 

Power   Co 10,000     " 

Total    91,000    hp. 

"The  shortage  of  contracts  on  the  Ontario  Power 
mpany  amounts  to  25,000  hp. — shortage  to  mu- 
nicipalities   55,000   hp.— total   80,000   hp.,   together 
with  above  lapsing  contracts,  equal  171,000  hp. 

Estimated  increase  in  loads  of  1922,  25,000  hp., 
or  a  total  of  approximately  200,000  hp.,  to  which 
may  be  added  the  amount  of  16.000  hp.  excess  of 
the  Ontario  Power  Company,  making  a  total  of 
212.000  hp.,  under  normal  industrial  conditions,  for 
the  Queenston-Chippawa  Development. 

General  Description  and   Statistics 

"Preliminary  work  on  Canal  was  started  in  May, 

7,  active  excavation  with  large  shovels  in  March, 

1918,  Canal  completed  in  December,  1921.     At  one 

time  8,100  men  were  employed  on  the  construction 

work. 

"The  purpose  of  the  Chippawa  Canal  is  to  convey 
water  from  the  upper  Niagara  River  to  Queenston 
for  the  development  of  power  at  maximum  effi- 
ciency with  the  use  of  the  minimum  quantity  of 
water.  This  development  has  been  rendered  neces- 
sary by  the  ever-increasing  demands  for  power  in 
(  )ntario. 

"The  Chippawa  development  is  the  largest  single 
power  development  in  the  world.  The  amount  of 
material  excavated  from  the  canal  proper  is  over 
15,000,000  cubic  yards  of  earth  and  rock. 

"Total  earth  excavation 13.200,000  cubic  yards 

-       rock  "         4,182,000       "      " 

concrete    450,000       "      " 

length  of  canal \2)\   miles 

"Maximum    depth    of    canal  145       feet 

cut    

"Maximum    depth    of     rock  85 

cut    

"Maximum    depth    of    earth  80 

cut     

"Available   gross    head 315 
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'Width    of    concrete    section  48 

of    canal 

'Depth  of  water 35-40 

"Maximum  capacity  of  each  60,000  hp. 

turbine   

"Total   weight  of  each  com-      1,853,000  lbs. 

plete  generating  unit.  .  . 
"Total    revolving    weight   of        706,000     " 

each   unit 

"Capacity  per  foot  length  of  900  hp. 

power    house 

'Ultimate    length    of    power  600  feet 

. .house    

'Height     of     power     house  194     " 

above    foundations 

"If  the  power  house  building  could  be  lifted  bodily 
and  placed  in  front  of  the  American  Falls,  the  view 
of  the  same  would  be  entirely  obliterated. 

"The  possible  carrying  capacity  of  the  canal  will 
be  equivalent  to  a  river  having  about  10  times  the 
normal  flow  of  the  Trent  River  below  Rice  Lake, 
about  90  times  the  normal  summer  flow  of  the  Grand 
River  at  Brant  ford,  and  about  the  same  flow  as  the 
average  regulated  discharge  of  the  Ottawa  River  at 
Ottawa,  three  times  the  normal  flow  of  Nipigon. 

"Eighty-two  miles  of  railroad  track  was  installed 
to  handle  excavated  material.  The  trains  are  opera- 
ted by  50  locomotive-,  the  majority  of  which  are 
electrically  driven.  Fourteen  shovels  were  used  to 
complete  the  excavation,  most  of  which  are  electri- 
cally operated.  Five  of  these  shovels  are  larger  than 
any  heretofore  built,  and  each  one  will  load  a  10- 
yard  car,  standing  60  feet  above  the  shovel,  in  \l/2 
minutes.  They  would  excavate  a  cellar  for  an  aver- 
age house  in  4  minutes. 

"During  the  construction  of  the  canal,  which 
crosses  many  of  the  main  trunk  railways  through  the 
Niagara  frontier,  the  excavation  was  made  and 
bridges  were  built  without  any  delay  to  traffic. 

"The  power  house  below  the  cliff  above  Queenston 
is  now  completed  for  2  main  units,  and  is  being 
extended  until  9  units  are  installed.  The  first  five 
units  have  a  capacity  of  55.000  hp.  each  and  are 
the  largest  hydraulic  operated  units  in  the  world. 
Ultimately  a  further  five  75,000  hp.  units  will  be 
installed.  They  use  little  more  than  half  as  much 
water  per  hp.  as  the  other  plants  operating  at 
Niagara  Falls  owing  to  the  increased  head  obtained 
by  the  construction  of  the  Canal.  All  the  latest 
devices  for  obtaining  maximum  efficiency  and  for 
controlling  the  machines,  and  for  maintaining  con- 
tinuity of  service  are  being  installed. 

One   Year's  Progress 

"One  year  ago  today — 

"(1)  There  remained  3,710.000  cubic  yards  of 
earth  to  be  removed  from  the  Canal. 

"(2)  There  remained  also  to  be  removed  2,410.- 
000  cubic  yards  of  solid  rock. 

"(3)  Only  7,000  feet  of  the  rock  cut  was  com- 
pleted to  a  maximum  depth  of  60  feet. 

"i  I)  Not  a  yard  of  concrete  had  been  placed  in 
the  Canal  lining  walls. 
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"(5)  Less  than  5,000  cubic  yards  of  concrete 
was  in  place  on  the  whole  work. 

"Today : 

"(1)  All  earth  excavation  is  completed,  the  earth 
work  in  the  Canal  proper  having  been  finished  last 
August.  The  dredge  "Cyclone"  took  out  1,160,000 
cubic  yards  of  this  earth  in  $y2  months,  being  an 
average  rate  of  more  than  200,000  cubic  yards  per 
month.  The  Harbour  Commission  engineers  rated 
the  dredge  at  100,000  cubic  yards  per  month  on  this 
work. 

"(2)  The  last  yard  of  rock  will  have  been  re- 
moved from  the  Canal  in  3  more  working  days. 

"(3)  Seven  and  a  half  miles  of  rock  cut  has  been 
completed  to  a  maximum  depth  of  85  feet. 

"(4)  Six  and  a  half  miles  of  concrete  lining  wall 
and  bottom  paving  has  been  placed,  and  the  lining 
will  be  completed  in  15  more  working  days. 

"(5)  There  is  now  in  place  360,000  cubic  yards 
of  concrete,  the  same  having  been  placed  at  an 
average  rate  of  more  than  30.000  cubic  yards  per 
month.  Last  June  62,000  cubic  yards  of  concrete 
was  poured  in  25  working  days. 

"One  year  ago  today  the  power  house  building 
was  practically  untouched,  as  the  first  batch  of 
concrete  was  poured  on  November  8,  1920.  Today 
this  building  contains  110,000  hp.  of  completely 
installed  turbine  and  generator  capacity,  which  will 
be  in  operation  by  the  end  of  the  present  year. 

"Since  September  1,  1920,  when  it  became  neces- 
sary to  speed  up  the  work  subsequent  to  the  strike, 
there  has  been  7,650,000  cubic  yards  of  earth  and 
solid  rock  removed,  or  about  11,000,000  tons  of 
material  lifted  an  average  height  of  60  feet. 

"The  total  amount  of  material  excavated  from  the 
canal  would  load  a  train  4,750  miles  long.  Such  a 
train  would  extend  from  Halifax  to  Vancouver  and 
back  again  as  far  as  Winnipeg.  More  than  half  of 
this  train  was  loaded  during  the  last  14  months. 

"Points  of  Interest: 

"(1)     View  from  Convent  Road  Bridge. 

"(2)     Steam  and  Electric  Shovels  in  operation. 

"(3)     Concrete  lining  plants  in  operation. 

"(4)  Trip  down  bottom  of  canal  from  Lundy's 
Lane  to  Forebay. 

"(5)     View  of  Forebay  and  Gatehouse. 

"(6)     View  of  Crusher  Plant  and  Stock-piles. 

"(7)     View  of  Power  House  from  top  of  Cliff. 

"(8)  View  of  Power  House  from  below  the 
Cliff. 

"(9)  Power  House  interior,  including  turbines 
and  generators. 

Adverse  Factors 

"Under  this  heading  the  outstanding  condition 
from  the  standpoint  of  production  and  costs  was  the 
result  obtained  from  the  operations  of  the  two  large 
steam  shovels  placed  in  operation  a  year  ago. 

"When  these  shovels  were  ordered  it  was  con- 
fidently expected  that  their  greater  operating  speed 
would  enable  them  to  overcome  and  probably  exceed, 
by  increased  production,  the  records  of  the  electric- 


shovels  already  in   operation   on   the   work.     TJjey 
completely  failed  to  establish  such  a  record,  either"* 
in  the  matter  of  actual  yardage  of  production  or  in-^ 
production  costs.     These  shovels  not  only  gave  rise    Jr~ 
to    serious    delay    in    connection    with    their    own 
schedule  but  caused  a  still  more  serious  delay  due 
to  the  obstruction  to  the  operations  of  more  efficient 
and   economical   plant.     This   obstruction   not   only 
applied  to  other  shovels  but  to  all  classes  of  plant 
involved  in  the  regular  cycle  of  operations,  covering 
such  work  as  drilling,  channeling,  blasting,  and  train 
operation. 

"The  lining  of  the  Canal  involved  structural 
features  of  an  unprecedented  nature,  and  the  equip- 
ment originally  supplied  by  the  manufacturers  for 
this  work  proved  to  be  seriously  lacking  in  strength 
and  adaptability,  and  it  was  finally  necessary  to 
utilize  a  type  of  plant  largely  redesigned  and  re- 
modelled by  the  Commission's  own  engineers.  The 
failure  of  the  originally  purchased  equipment  to 
operate,  together  with  the  delay  and  obstruction 
caused  by  the  steam  shovels,  resulted  in  a  loss  of 
nearly  three  months'  time,  which  had  to  be  made  up 
by  intensifying  the  concrete  schedule  and  by  the 
construction  of  a  number  of  extra  concrete  lining 
plants. 

"Another  adverse  factor  entering  into  the  work 
during  the  past  year  was  the  unprecedented  increase 
in  the  cost  of  cement  over  the  previous  year. 

"Labor  turn-over  is  one  of  the  most  serious 
adverse  factors  entering  into  production  efficiency 
on  construction  work.  On  the  Niagara  work,  as  on 
every  other  construction  project  undertaken  during 
the  war,  the  labor  turn-over  was  enormous ;  condi- 
tions improved  somewhat  in  1920,  and  it  was  antici- 
pated that  conditions  would  return  to  normal  within 
a  reasonable  time.  As  a  matter  of  fact,  however, 
throughout  the  whole  of  the  Fall  of  1920,  and  the 
first  half  of  the  year  1921,  the  labor  turn-over  con- 
tinued to  be  a  serious  factor  as  affecting  the  progress 
of  the  work. 

"The  construction  programme  at  Niagara  also 
suffered  considerable  delay  through  fires.  These 
fires  were  all  of  a  nature  which  seldom  if  ever  occur 
on  construction  work,  as  they  were  all  of  electrical 
origin.  The  actual  monetary  loss  sustained  by  rea- 
son of  these  fires  was  of  secondary  importance  as 
compared  with  the  unascertained  losses  arising  out 
of  the  interruption  of  schedule,  idle  plant  and  dis- 
organized and  unproductive  labor." 

Answers  by  F.  A.  Gaby 

This  terminates  the  statement  made  by  Sir  Adam 
Beck,  and  the  following  answers  have  been  prepared 
by  Mr.  F.  A.  Gaby,  at  the  request  of  Mr.  William 
S.  Murray,  in  his  letter  of  September  9,  1921. 

"Oct.  21,   1921. 
"Corrected  Dec.  2,   1921. 
1.    Q.         "What  was  the  reason  for  the  inaugu- 
ration  of  the  League  of   Municipalities 
and  the  Hydro  Commission  ?" 

A.         "The  Province  of  Ontario  has  no  coal 
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and  depends  for  its  entire  supply  on  im- 
portation from  the  United  States,  or  on 
the  transportation  of  coal  from  the  far 
Easl  and  the  far  West  of  the  Dominion 
of  Canada. 

"The  Province  of  Ontario  is  essential- 
ly the  manufacturing  center  for  the  whole 
of  the  Dominion  of  Canada,  and  as 
power  is  one  of  the  most  important 
factors  in  the  manufacturing  business, 
men  in  the  Western  part  of  the  Province 
as  early  as  1900,  when  the  possibilities  of 
long  distance  transmission  of  electric 
power  first  began  to  he  understood,  saw 
the  great  possibilities  in  the  generation  of 
power  at  Niagara  Falls  and  its  trans- 
mission to  their  municipalities  to  operate 
factories  and  supply  domestic  and  coin 
mercial  lighting  service,  thereby  sup- 
planting to  a  large  extent  the  necessity 
of  importing  coal  from  the  United  States 
for  power  purpo 

"With  the  completion  of  the  first  large 
power  development  on  the  Canadian  side 
at  Niagara  Falls  the  dream  of  these 
business  men  in  the  Western  part  of  the 
Province  appeared  to  he  more  of  a 
reality,  and  many  public  meetings  were 
held  to  discuss  the  proposition  of  the 
municipalities  in  this  district  securing  a 
supply  of  cheap  power  from  Niagara 
balls  to  supplement  or  replace  the  costly 
power  generated  by  the  numerous  steam 
plants. 

"The  Municipalities,  however,  re- 
ceived no  encouragement  from  the  gen- 
erating and  transmitting  companies  who 
bad  acquired  the  rights  at  Niagara  Falls, 
and  they  were  not  disposed  to  supply 
power  at  any  great  distance,  or  to  several 
small  municipalities  adjacent  to  or  near 
the  Falls,  and  confined  their  operations 
to  one  or  two  cities  having  a  large  in- 
dustrial market  for  power. 

"The  Companies  did  not  endeavor  to 
meet  the  wishes  of  the  people,  or  make' 
any  effort  to  co-operate,  explain  or  take 
the  people  into  their  confidence,  the  re- 
sult being  the  formation  of  a  co-operative 
body  of  municipalities  who  appealed  to 
the  Provincial  Government  in  1902  and 
1903  for  authority  to  enable  a  group  of 
municipalities  to  investigate  the  possi- 
bilities of  generating  and  transmitting 
power  for  their  requirements  on  a  cost 
basis. 

"The  Government  passed  the  neces- 
sary legislation  enabling  one  or  more 
municipalities  to  appoint  and  finance 
their  own  Commission  for  such  an  in- 
vestigation in  the  year  1903. 

"Under  this  Act  four  well-known 
business    men     were    appointed     by    the 


municipalities  to  investigate  and  prepare 
a  report  on  the  generation  and  transmis- 
sion of  power  and  its  cost  to  the  mu- 
nicipalities. A  copy  of  this  report  is  at- 
tached hereto,  entitled.  "Official  Report 
of  the  Ontario  Power  Commission, 
1903,"  published  in  1906,  which  gives  in 
more  particular  the  details  of  the  legis- 
lation and  the  personnel  of  the  Com- 
mission appointed  to  prepare  the  report ; 
from  this  it  will  be  noted  that  the  mu- 
nicipalities were  empowered  by  this 
legislation  to  form  co-operative  groups,  . 
appoint  their  own  Commissions,  finance, 
construct  and  operate,  as  municipalities 
only,  their  own  undertaking  without 
reference  to  the  Government. 

"The  legislation  was  amended  in  the 
year  1906,  which  Act  also  provided  that 
the  municipalities  should  undertake  the 
financing  on  their  own  behalf  and  the 
bonding  by  their  own  Commission.  This 
was  amended  in  1907  whereby  the  Gov- 
ernment financed  and  held  a  mortgage 
on  the  properties  of  the  municipalities 
until  paid  off  in  thirty  annual  payments 
by  the  municipalities.  It  is  under  the 
latter  Act  that  the  Commission  is  now 
operating,  with  amendments  since  that 
time. 

"In  the  year  1908  twelve  municipali- 
ties voted  favorably  under  the  legislation 
of  1907  and  were  authorized  to  proceed, 
under  the  Commission  appointed  in  1906 
by  the  Government,  to  construct  and 
operate  through  the  Commission  and  dis- 
tribution of  power.  The  Commission, 
although  it  had  authority  to  generate  its 
own  power,  considered  the  invested 
rights  and  called  for  tenders  for  a  sup- 
ply of  power  at  Niagara  Falls,  and  ac- 
cepted the  lowest  tender,  namely,  that 
of  the  Ontario  Power  Company,  and 
contracted  for  a  total  amount  of  100,000 
hp.  for  a  period  up  to  1950. 

"In  this  way  a  partnership  of  mu- 
nicipalities was  formed. 

"The  Government  appointed  a  Com- 
mission as  Trustee  for  and  on  behalf  of 
the  municipalities  constructing  and  op- 
erating, and  being  financed  by  the  Gov- 
ernment, who  held  a  lien  on  the  proper- 
tics  until  the  moneys  were  repaid  by 
the  municipalities.  Each  municipality,  or 
partner,  signed  a  contract  with  the  Com- 
mission to  take  and  pay  for  the  power 
it  required  at  cost — cost  to  include  cost 
"i  power  at  the  source  of  supply,  inter- 
est charges,  sinking  fund,  maintenance, 
operation,  renewals,  insurance  and  other 
charges  applicable  to  a  business  of  this 
character,  the  agreements  providing  for 
an  annual  adjustment  of  the  capital  and 
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cost  of  operation  among  the  munici- 
palities. 

"Further  details  in  connection  with 
the  history  and  success  of  the  scheme 
are  set  out  in  a  statement  of  Sir  Adam 
Beck,  Chairman  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  before 
the  Committee  on  Water  Power,  of  the 
House  of  Representatives,  Sixty-fifth 
Congress,  Second  Session,  Washington, 
April  15,  1918,  a  copy  of  which  is  at- 
tached hereto. 

"I  am  attaching  also  a  copy  of  'Genesis 
of  the  Power  Movement'  and  a  short 
typewritten  general  history  of  the  Com- 
mission's operations. 

2.    Q.  (a)   "What   are   the    Provincial    Acts 

bearing  upon  Hydro  and  its  relation  to 
the  Municipalities.  Water  Powers  and 
Radials?" 

(b)  "Where  can  copies  of  such  be 
obtained  ? 

A.  (a)  "All  the  legislation  under  which  the 
Hydro-Electric  Power  Commission  of 
Ontario  functions  is  set  out  in  the  at- 
tached volume  entitled  'The  Power  Com- 
mission Act  and  the  Hydro-Electric 
Railway  Act,  revised  to  1921.' 

"The  general  powers  of  the  Commis- 
sion are  briefly  described  on  pages  8  to 
15  of  the  special  report  of  G.  T.  Clark- 
son,  Esq.,  of  1918.  The  constitution  of 
the  Commission  is  referred  to  on  page  7 . 
The  auditing  of  the  Commission  is  pro- 
vided for  in  the  legislation  (pages  8  to 
10)  of  the  Power  Commission  Act,  1914. 

"In  addition  to  the  Power  Commission 
Act  the  Commission  operates  under  the 
Hyro-Electric  Railway  Acts,  the  Water 
Power  Regulation  Acts,  the  Central  On- 
tario Act  and  the  Xiagara  Development 
Acts,  all  of  which  are  set  forth  in  the 
above  referred   to   volume. 

(b)  "We  are  enclosing  herewith  a 
copy  of  the  legislation  entitled  'The 
Hydro-Electric  Power  Commission  Act 
and  the  Hydro-Electric  Railway  Art.' 
which  included  all  the  Acts  referred  to 
under    (a)." 

3-    Q-         (a)   "What  financial  reports  are  made 
by  the  Commission  ? 

(b)  "Do  these  include  all  municipal 
operation  ? 

(c)  "Can  these  be  obtained  for  from 
1910  to  1920  inclusive? 

A.  (a)  "Financial  reports  are  made  an- 
nually by  the  Commission  on  operation 
and  a  balance  sheet  showing  the  liabili- 
ties and  assets  of  the  Commission  pre- 
pared. 

"This  information  is  shown  in  a  com- 


prehensive way  in  the  Commission's  An- 
nual Report,   Vol.   I  and  also  Vol.   II. 

(b)  "Vol.  II  of  the  Commission's  An- 
nual Report  embodies  the  annual  reports 
of  the  various  municipalities,  or  Munici- 
pal Utilities,  including  full  information 
on  their  financial  operations,  and  a  com- 
prehensive combined  operating  statement 
and  balance  sheet  covering  the  number 
of  municipalities  mentioned  therein,  for 
the  purpose  of  information.  The  operat- 
ing statement  of  the  municipalities  in- 
clude the  total  operating  costs  of  the 
Commission ;  that  is,  the  Commission 
has  neither  surplus  nor  loss  in  its  opera- 
tions, all  expenditures  being  included  in 
the  cost  of  power,  and  in  the  statement 
of  the  municipalities;  also  the  reserve 
funds  of  the  Commission  are  reflected 
in  the  balance  sheets  of  the  munici- 
palities. 

(c)  "Copies  of  the  Commission's  Re- 
ports, 1910  to  1920  inclusive,  are 
attached. 

4.  Q.         "Do  the  municipalities  issue  separate 

Reports,  and  if  so,  are  these  obtainable? 

A.  "The  municipalities  do  issue  separate 
reports,  but  the  reports  of  the  Commis- 
sion and  the  Municipal-Electric. Utilities 
are  in  accordance  in  all  particulars  with 
the  ultimate  statements  and  accounts  of 
the  municipalities. 

"Municipal  accounts  are  audited  by  an 
official  appointed  by  the  municipalities, 
as  well  as  being  audited  by  the  Commis- 
sion's staff  of  auditors,  who  see  that 
proper  distribution  is  made  and  that  they 
conform  to  the  standard  accounting  sys- 
tem of  the  Commission. 

5.  Q.         "For    the    year    1919,    or    preferably 

1920,  would  it  be  possible  to  obtain  for 
each  System  owned  or  operated  by 
Hydro,  and  for  the  Ontario  Power 
Company,  a  statement  showing  the  fol- 
lowing? 

"Investments : 

Ontario  Power  Company 
Other  Plants 
Transmission   System 
Distributing   System 
"Debentures  outstanding  against  these 
investments. 

"Deductions    from    Revenue. 
"Operating  Costs-    Subdivided  into: 
Administration 
Maintenance 
and  other  operations. 
Ontario  Power  Company 
Other   Power   Plants 
Transmission   System 
Distribution   Svstem 
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Administration    and    General    Ex- 
pense. 
"Other  deductions: 

Taxes  on   Real  Estate 

Renewal   Funds 

Contingent  Funds 

Sinking  Funds 

Interest  on  Debt 

Debit   or   Credit   to    Municipalities. 

A.  "Insofar  as  the  information  herewith 

refers  to  the  Hydro-Electric  Power 
Commission's  properties,  a  complete 
answer  will  he  found  in  Vol.  I  of  the 
1  [ydro  Electric  Power  Commission's  An- 
nual Report  for  1920,  in  which  a  full 
financial  statement  is  included. 

"As  regards  the  information  for  the 
Ontario  Tower  Company,  I  am  hand- 
ing you  herewith  balance  sheets  and  op- 
erating statement  of  the  Ontario  Power 
Company  from  the  vear  1918  to  date, 
viz.,  1918,  1919  and  1920. 

"With  regard  to  the  Central  Ontario 
System,  this  is  being  operated  as  a  whole 
by  the  Commission  for  and  on  behalf  of 
i the  Province,  and  a  financial  statement 
of  same  is  included  in  the  financial  state- 
ment of  the  Commission  under  the  head- 
ing 'Central  Ontario  System.' 

6.    Q.  i  ai    "Whal  disposition  is  made  of  the 

Renewal   Fund? 

(b)  "Is  it  reinvested  in  extension-  or 
used  to  retire  securities? 

(c)  "What  does  the  total  Renewal 
Fund  for  Commission  operations  total  to 
date? 

(d)  "For  municipalities? 

(e)  "Also  same  information  as  to 
Sinking  Fund  and  Contingent  Fund." 

A.  "Penewal    Resep^jis   provided 

by  the  Hydro-Electric  Power  Commis- 
sion and  the  Municipal  Hydro-Electric 
Utilities  are  invested  inpHntextensipns, 
and  Dominion  or  OnTarTo^secm^tJfi§as 
authorized  by  the  legislation.  See  page 
12  of  the  attached  Power  Commission 
Act. 

(b)  "These  funds  may  be  used  also 
to  retire  securities. 

"In  the  case  of  municipalities,  any  sur- 
plus funds  may  be  used  also  in  the  re- 
tirement of  their  debentures,  as  set  forth 
on  page  55  of  the  Power  Commission 
Act. 

(c)  &  (d)  "The  total  reserves  of  the 
Commission  are  shown  in  Vol.  II  of  the 
Commission's  Annual  Report,  the  total 
for  the  municipalities  being  $4,796,- 
927.39,  and  for  the  Hydro-Electric 
Power  Commission  $2,428,116.68,  or  a 
total  of  $7,225,044.07. 


"Sinking  Fund: 

(e)  "The  Power  Commission  Act, 
Section  15,  provided  that  all  sums  re- 
ceived by  the  Flydro-Electric  Power 
Commission  of  Ontario  from  Municipal 
Corporations  and  others  he  invested  by 
the  Commission  in  securities  of  the  Prov- 
ince. As  regards  the  relief  given  to  mu- 
nicipalities in  respect  to  the  payment  of 
these  fixed  charges,  the  authority  for  so 
doing  is  set  out  in  Section  23  of  the 
Power  Commission  Act. 

"Contingent  Fund: 

"This  is  a  fund  provided  for  by  the 
municipalities  in  the  cost  of  their  power, 
more  in  the  nature  of  an  Insurance 
Fund,  to  meet  any  unforeseen  contin- 
gency which  might  arise  in  the  operation 
of  any  of  the  Commission's  systems.  In 
providing  what  is  considered  to  be  suffi- 
cient to  meet  such  expense,  an  arbitrary 
charge  of  25  cents  per  hp.  per  year  is 
levied  against  each  municipality  in  their 
cost  of  power. 

"The  municipalities  finance  their  un- 
dertakings in  general  by  serial  deben- 
tures upon  which  the  Sinking  Fund  is 
paid  during  the  life  of  the  debenture." 

Q.  "What  does  the  Commission  consider 
to  be  a  fair  allowance  for  depreciation 
and  obsolescence?" 

A.  "The  Hydro-Electric  Power  Commis- 
sion reserves  the  following  depreciation 
on  the  Commission's  Systems.  This 
largely  depends  upon  the  relative 
amounts  of  the  different  classes  of  equip- 
ment and  plant  entering  into  the  total. 

"Niagara  System:  2]A%  on  tangible 
capital  with  a  4%  improvement  on  bal- 
ance in  reserve  account. 

"Eugenia  System:  2^%  tangible 
capital  with  a  4%  improvement  on  bal- 
ance in  reserve  account. 

'X  County  System:  4%  on  tan- 
gible capital  with  a  A%  improvement  on 
balance   in   reserve  account. 

"Muskoka  System:  2]/2%  on  tan- 
gible capital  with  a  4%  improvement  on 
balance  in  reserve  account. 

"Severn  System:  2-)4%  on  tangible 
capital  with  a  4'<  improvement  on  bal- 
ance in   reserve  account. 

"Ridea  i  S  item:  1.85%  on  tangible 
ca]  ital  with  a  4S  improvement  on  bal- 
ance in  reserve  account. 

"St.  Lazvrence  System:  3' ,  on  tan- 
gible capital  with  a  4%  improvement  on 
balance  in  reserve  account. 

"Wasdell's  System:  2%  on  tangible 
capital  with  a  4%  improvement  on  mu- 
nicipal estimates. 
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"Toronto  and  Hamilton:  3%%  on 
tangible  capital  with  a  4%  improvement 
on  balance  in  reserve  account. 

"Other  Cities:  3y2%  on  tangible 
capital  with  a  4%  improvement  on  bal- 
ance in  reserve  account. 

"Towns  and  Villages:    4%  on  tangible 
capital  with  a  4%  improvement  on  bal- 
ance in  reserve  account." 
(See  reference,  page  135;  schedule  29.) 
(Clarkson  Report,  August,  1918.) 

Q.  "Why  were  sinking  fund  payments 
deferred  for  five  years? 

"Do  municipalities  now  have  to  com- 
plete fund  in  25  years  from  start  or  in 
30  years?" 

A.  "Sinking  fund  payments,  which  are 
repayments  of  capital,  were  deferred  in 
the  commencement  of  operation  of  the 
new  systems  in  order  that  the  undertak- 
ing might  have  a  chance  to  build  up  its 
business  before  commencing  to  repay  its 
capital. 

"The  undertaking  has  to  set  aside  re- 
newal funds  as  provided  in  the  Act.  In 
the  case  of  municipal  systems  there  is  no 
deferring  of  the  sinking  fund,  as  the 
financing  is  usually  done  by  serial 
debentures. 

"Kindly  refer  to  Section  23,  of  the 
Power  Commission  Act ;  that  section  re- 
lating to  deferring  of  Sinking  Fund 
Payments,  as  follows : 

"  'Notwithstanding  anything  in  the 
Power  Commission  Act  contained,  a 
Municipal  Corporation  which  has  en- 
tered into,  or  shall  hereafter  enter  into, 
a  contract  with  the  Commission  for  a 
supply  of  power  may  be  relieved  by 
the  Commission  from  payment  of  any 
sum  on  account  of  the  sinking  fund 
account  for  the  first  five  years,  during 
which  payments  are  made  to  the  Com- 
mission by  the  Corporation  under  such 
contract,  and  the  amounts  required 
from  such  Corporation  on  sinking 
fund  account  shall  be  payable  during 
the  then  next  ensuing  thirty  years, 
7  Geo.  V,  c.  20,  s.   13.' 

"This  section  of  the  Act  has  been  ap- 
plied to  every  municipality  connected 
with  any  Hydro-Electric  Power  System 
undertaking.  This  is  the  authority  under 
which  the  Hydro-Electric  Power  Com- 
mission of  Ontario  has  acted  in  reliev- 
ing all  municipalities  from  the  payment 
of  sinking  fund  during  the  first  five 
years  of  operation.  It  will  be  noted  that 
the  Act  requires  the  full  payment  of 
sinking  fund  during  the  then  next  ensu- 


ing thirty  years  to  liquidate  their  debts 
in  respect  to  development  plants,  trans- 
former stations  and  transmission  lines." 

9.    Q.         "What  check  is  made  upon  the  Com- 
mission's financial  expenditures? 

"Does  the  Provincial  Auditor  make  an 
annual  report  on  this,  and  are  these 
available  ?" 

A.  "Under  page  10  of  the  Power  Com- 
mission Act,  Section  6,  the  Act  provides 
that  the  accounts  of  the  Commission 
shall,  upon  the  direction  of  the  Lieu- 
tenant-Governor in  Council,  be  from 
time  to  time,  and  at  least  once  every 
year,  audited  either  by  the  Auditor  for 
Ontario,  or  by  other  auditor  or  auditors 
named  in  the  direction  of  the  Lieutenant- 
Governor  in  Council. 

"The  firm  of  Clarkson,  Gordon  and 
Dilworth  has  been  appointed  by  the 
Government  to  carry  on  the  auditing  of 
the  accounts  of  the  Commission.  They 
have  been  instructed  by  the  Commission 
to  prepare  a  running  audit  of  the  Com- 
mission's undertakings. 

"The  Provincial  Auditor  does  not 
make  a  detailed  audit  of  the  Commis- 
sion's books,  as  the  Government  has  ap- 
pointed an  auditor  for  this  purpose,  but 
he  does  make  an  annual  report  to  the 
Government  on  the  expenditures  made 
by  the  Commission,  in  accordance  with 
the  moneys  voted  by  the  Legislature." 

10.  Q.         "Are  the  two  Clarkson  Reports  avail- 

able? The  last  Report  (1919)  we 
understand  to  be  an  abstract  of  the  orig- 
inal Report.  Can  the  original  Report  be 
seen  ?" 

A.  "A  copy  of  the  Clarkson  Report,  cov- 
ering a  period  from  the  commencement 
of  the  Commission's  activities  to  the  end 
of  the  fiscal  year  1917  is  available.  Sub- 
sequent years'  reports  are  on  hand,  but 
were  not  printed  for  distribution ;  a  copy 
of  the  first  Report  to  the  end  of  the 
fiscal   year   1917  is  attached   hereto." 

11.  Q.         "What    work    is    undertaken    by    the 

Commission,  which  is  not  chargeable  di- 
rectly to  its  power  undertakings,  but  is 
chargeable  to  the  Province  as  a  whole, 
as  is  the  case  with  Public  Service  Com- 
missions   within   the    States? 

"What  were  the  amounts  as  charged 
in  1918,  1919  and  1920?" 

A.  "See  Clarkson's  Report,  pages  20  and 
21,  for  information  on  expenditures 
chargeable  to  the  Province  up  to  the  year 
1917. 

"The  Hydro-Electric  Power  Commis- 
mission  of  Ontario  undertakes  the  fol- 
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12.    O. 


A. 


13.    Q. 


lowing  work  which  is  chargeable  to  the 
Province  as  a  whole: 

"Estimates  for  the  supply  of  power  to 
non-operating  municipalities. 

"General  hydrographic  surveys,  stor- 
age surveys,  reports  and  investigations 
of  power  sites,  stream  flow,  and  special 
hydrographic  investigations  and  reports 
not  applicahle  to  the  systems  operated  by 
the  Commission. 

"Engineering  investigations,  surveys 
and  reports  under  the  Water  Powers 
Regulation  Act,  1916. 

"Preliminary  investigations,  estimates, 
surveys,  by-laws  and  reports  under  the 
Hydro-Electric    Railway    Act    of    1914. 

"Estimates,  surveys  and  demonstra- 
tions in  rural  districts. 

"The  amounts  chargeable  directly  to 
the   Province  are  as   follows: 

"1918    $160,353.32 

"1919   202,537.  I1' 

"1920   226.551.00" 

"The  Commission  has  from  time  to 
time  issued  Special  Publications  on  par- 
ticular phases  hi  it--  work.  Can  these 
he  obtained  ?" 

"The    following    publications    may   he 
obtained  from  the  Commission,  namely: 
General   Reports  of   the  Commission. 
(  !oal  Consumption. 

Various   Generating   Stations   in    Can- 
ada and  the  United   States. 
Reports  on    Hydro-Electric  Railways. 

by  W.  S.   Murray. 
Report   on    Hydro-Electric    Railways, 

by   Bion  J.   Arnold. 
I  [ydro-Electric      Power    Commission, 
Niagara      District      (Monthly    Bul- 
k-tin). 
Rules    and    Regulations    for    Hydro- 
Electric   Railways. 
Standard    Interpretation    of    Rates. 
Uniform     System     of     Accounts     for 

Electric  Utilities. 
Hydro-Electric  Power  in  the  Niagara 
District." 

"Physical  data,  by  years,  for  191(1  t" 
1920,  inclusive,  as  to  the  following 
should  be  obtained.  Much  of  this  may 
lie  in  die    \nnual  Reports : 

ia)   Output  Ontario  Power  Company, 
kw  hr.   net    generated.    Average   hp.   de 
livered. 

(b)  Output,  other  Plants  in  same 
units. 

(Mi  Power  purchased  from  Cana 
dian  Niagara  Company  (kw-hr.  and  hp.) 

(c)  Kw-hr.  sold  by  Municipalities 
and  to  Industrial  Consumers. 

(d  I  Average  hp.  demand  of  Munici- 
palities and  Consumers. 


(e)  Population  served  by  each  Sys- 
tem. 

(f)  Number  of  Consumers  upon  Sys- 
tem." 

V       "(a  i    See   attached    Report. 
i  lii   See   attached   Report. 
(hi)    The    average    power    purchased 
from  Canadian  Niagara  Company  i-  as 

follows : 

1916    6,350  hp. 

1917  40,727  " 

1918  44,980  " 

1919  49,883  " 

1920  57,500  " 

(c)  Annual  Report.  Volume  II,  1919, 
Statement  'D.' 

(d)  Annual  Report  of  the  Commis- 
sion's operations   for   1918. 

This  can  he  found  on  pages  18,  20,  22, 
34,  38,  42,  46,  50  and  54.  For  previous 
years  can  be  obtained  from  the  annual 
reports,  and  from  Volume  II  of  the  1920 
Report,  when  ready   for  distribution. 

(e)  Annual  Report.  Volume  II, 
1919,  Statement  T,  ' 

Summation  of  population  shown  with 
estimate-  for  the  missing  items.  These 
items  were  omitted  because  of  no  authen- 
tic figures,  but  as  most  of  them  are  Po- 
lice Villages  an  average  of  500  may  be 
taken  without  seriously  affecting  the  re- 
sult desired. 

i  f  )  Volume  11.  Annual  Report.  State- 
ment 'B.'  Municipal  Account  Section 
of  all  Hydro  Annual  Reports." 

14.  Q.         "Can  we  get  a  map  of  the  Province 

of  Ontario  showing  the  extent  of  the 
several  Commission  Systems  and  other 
interesting  information  ':" 

A  "Yes,  this  may  he  obtained,  and  twelve 

copies  are  attached  hereto." 

15.  O.  "What  has  been   the  effect  of    Hydro 

in  bringing  industry  into  the  Province? 
Have  any  studies  been  made  of  this,  so 
definite   figures  may  be  presented  ?" 

A.  "We  have  no  statistical  data  to  show 

the  increase  in  Industries  in  the  Prov- 
ince, other  than  the  increase  in  the 
amount  of  power  used  and  the  number 
of  consumer-  supplied.  This  informa- 
tion is  all  set  out.  in  detail,  in  Volume  2 
of  the  Commission's    Annual  Report. 

"We  are  attaching  hereto  a  survey  of 
the  industries  in  Ontario  during  the  war 
period,  which  will  give  you  some  infor- 
mation a-  to  the  total  quantity  of  steam 
plants  that  are  operating,  and  the 
amount>  of  horsepower  in  steam  plants 
in    use    in    this    district,    also    a    report 


32 


Murray  and  Flood  Report 


entitled  'Electric  Generation  and  Distri- 
bution in  Canada,  1918,'  by  Leo  G. 
Denis,  Commission  of  Conservation, 
Canada." 

16.  O.         "In  inspecting  the  properties  of  pri- 

vately operated  utilities,  does  Hydro 
make  any  charge  to  them  for  such 
service  ?" 

A.  "We  do  not  inspect  the  properties  of 
public  utilities  or  privately  operated  util- 
ities ;  the  only  inspection  that  is  made 
is  that  of  generating  plants  under  the 
Water  Powers  Regulation  Act,  for  the 
purpose  of  checking  the  amount  of  water 
used,  and  the  capacity  of  the  plants." 

17.  Q.         "What   control   does  the   Commission 

hold  over  issuance  of  Licenses  for  Water 
Powers  to  Private  Companies?  Does  it 
function  as  does  our  Federal  Power 
Commission  ?" 
A.  "The  Commission  holds  no  control 
over  the  issuances  of  licences  for  water 
power  leases  to  private  companies.  The 
Commission  is  only  called  upon  at  the 
discretion  of  the  Government  for  infor- 
mation and  recommendations,  and  acts 
in  an  advisory  capacity. 

"Attached  is  copy  of  standard  water 
power  lease  and  license  of  the  Govern- 
ment. 

"The  Provincial  Government  issues  its 
licenses  on  Provincial  waters,  and  the 
Federal  Government  for  navigable 
waters." 

"What  was  the  length  of  contract  with 
the  Ontario  Power  Companv  executed  in 
1908?" 

"The  following  is  an  excerpt  from  the 
1909  report,  which  fully  answers  this 
question : 

'This  agreement  shall  remain  in  force 
for  ten  years  from  the  date  of  the  expi- 
ration of  the  said  ninety  days'  notice. 
The  Commission  may,  at  its  option,  con- 
tinue this  agreement  for  one,  two  or  \J 
three  further  consecutive  terms  of  ten 
years  each,  by  giving  notice  in  writing 
of  its  intention  to  continue  this  agree- 
ment for  the  second  term  of  ten  years, 
at  least  three  years  before  the  expira- 
tion of  the  first  term  of  ten  years,  and 
if  pursuant  to  such  notice  this  agreement 
is  continued,  by  giving  notice  of  its  in- 
tention to  continue  this  agreement  for 
the  third  period  of  ten  years  at  least 
three  years  before  the  expiration  of  the  J 
second  term  of  ten  years,  and  if  pursu- 
ant to  such  last  mentioned  notice  this 
agreement  is  continued,  by  giving  noti 
of  its  intention  to  continue  this  agree- 
ment for  the  fourth  term  of  ten  years. 


at  least  three  years  before  the  expiration 
of  the  third  term  of  ten  years.  This 
agreement  shall  not,  in  any  event,  extend 
beyond  the  First  of  April,  1950,  the 
date  at  which  the  first  term  of  years 
of  an  Agreement  of  the  Company  with 
the  Commissioners  of  the  Queen  Vic- 
toria Niagara  Falls  Park,  dated  Eleventh 
April,    1906,  will  expire.'" 

19.  Q.  "Under  this  contract,  what  was  the 
maximum  amount  of  power  that  could 
be  obtained  by  Hydro?  Was  the  bal- 
ance sold  to  Niagara,  Lockport  and  On- 
tario Power  Company?  How  much  ex- 
port was  allowed,  and  was  this  reduced 
at  various  times?" 

A.  "(a)  The  maximum  amount  of  power 
that  could  be  obtained  under  the  con- 
tract referred  to  was  100,000  hp. 

"(b)  No ;  the  balance  was  sold  to  pri- 
vate consumers  in  the  Province  of  On- 
tario, and  to  the  Niagara  Lockport 
Company. 

"(c)  The  export  allowed  under  the 
present  licenses  amounts  to  60,000  hp., 
or  45,000  kilowatts. 

"The  license  has  not  been  reduced,  but 
the  amount  of  power  exported  was  re- 
duced by  agreement  with  the  Niagara 
Lockport  Company  during  the  war  to  an 
amount  of  50,000  hp." 

20.  Q.         "What  were  the  reasons  for  the  pur- 

chase of  the  Ontario  Power  Company 
when  an  advantageous  contract  was  in 
force?" 

A.  "The  Ontario  Power  Company  was 
purchased  so  that  the  Commission  could 
obtain  better  control  of  the  power  sup- 
ply, thus  resulting  in  better  and  more 
dependable  service  to  its  customers  and 
the  municipalities,  and  was  purchased  on 
the  basis  of  its  operating  conditions  and 
revenue  obtaining  at  the  time  of  pur- 
chase, also  to  protect  the  municipalities 
in  their  future  power  supply." 

21.  Q.         "Under     its     agreement     with     Park 

Commission,  how  much  total  diversion 
was  permitted  the  Ontario  Power  Com- 
pany?" 

A  "I  am  enclosing  you  copies  of  the 
franchises  and  agreements  with  the 
Queen  Victoria  Niagara  Falls  Park 
Commissioners  which  will  give  you  the 
information  which  you  desire." 

22.  Q.  "What  was  the  original  purchase  price 

of  the  Ontario  Power  Company? 

(a)  Stock 

(b)  Indebtedness  assumed." 

A.  "I  am  enclosing  you  a  copy  of  the 
purchase  agreement  between    the   Com- 
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mission  and  the  Ontario  Power  Com- 
pany, from  which  you  will  note  that  the 
outstanding  stock  of  the  Company  was 
provided  for  by  an  issue  of  $8,000,000 
4%  bonds,  in  addition  to  which  the 
debenture  debt  was  assumed,  amounting 
to  some  $14,000,000,  the  exact  amount 
being  stated  in  the  body  of  the  agree- 
ment."  I 

23.  Q.         "What  additions  have  been  made  since 

purchase,  to  plant  capacity,  and  what  has 
been  addition  to  capital  cost  from  such? 
"Are  these  additions  temporary,  or 
will  they  form  a  part  of  the  permanent 
plant?" 

A.  "The  Generating  Plant  during  the 
period  of  the  war  was  extended  to  in- 
clude t\v<)  additional  units,  with  a  total 
capacity  of  approximately  40,000  hp.,  a 
third  pipe  line  being  installed;  and,  the 
addition  to  Capital  Account  fn  respect  to 
this  construction  amounted  to  approxi- 
mately $3400.00400. 

"At  the  same  time  this  pipe  line  ex- 
tension was  made  the  pipe  line  was  in- 
stalled as  a  temporary  extension,  to  be 
removed,  if  so  desired,  by  the  Park  Com- 
mission, at  the  end  of  five  years." 

24.  Q.         "Is  the  Ontario  Power  Company  still 

operated  as  a  company,  and  how  are  its 
charges  made  to  municipalities?  How 
is  power  from  Canadian  Niagara  Power 
Co.  charged  in  ?" 

A.  "The  Ontario  Power  Company,  Ltd., 
Niagara  Falls,  is  an  incorporated  com- 
pany, and  is  still  being  operated  by  the 
Hydro-Electric  Power  Commission  of 
Ontario  as  such.  The  municipalities  are 
being  charged  in  accordance  with  the 
terms  of  the  original  contract,  and  addi- 
tional power  is  charged  for  at  increased 
rates. 

"Power  from  the  Canadian  Niagara 
Power  Company  is  charged  to  the  mu- 
nicipalities at  the  rate  of  $12.00  per  hp. 
as  per  agreement  between  the  Commis- 
sion and  the  Company." 

25.  Q.         "What  were  the  reasons  for  the  pro- 

posed purchase  of  the  Electrical  Devel- 
opment Company?" 
A.  "To  conserve  and  prevent  economic 
loss,  due  to  duplication  of  systems  within 
the  Niagara  District,  and  the  properties 
could  be  purchased  with  existing  con- 
tracts on  a  self-supporting  basis." 

26.  Q.         "How    much    diversion    was    allowed 

this  Company  under  its  agreement  with 
the  Park  Commission?" 

A.         "I  am  enclosing  herewith  copy  of  the 
franchise  of  the  Electrical  Development 


Company,  which  includes  copy  of  agree- 
ment with  the  Queen  Victoria  Niagara 
Falls  Park  Commission,  from  which  you 
will  note  that  the  Company  has  the  right 
to  develop  for  commercial  uses  125,000 
hp." 

27.  Q.         "Why  were  certain   Legislative  Acts 

made  necessary  to  permit  such  pur- 
chase ?" 

A.  "Section  8,  Sub-Section  'G,'  of  the 
Power  Commission  Act,  sets  out  the 
powers  of  the  Commission  in  connection 
with  the  purchase  of  Distribution  Plants 
and  Stock  in  any  incorporated  Company, 
carrying  on  the  business  of  developing, 
supplying  and  transmitting  electric 
power,  or  energy,  and  it  has  always 
been  the  policy  of  the  Commission  to 
have  such  purchases  validated  by  the 
Legislature,  making  them  legal  and  bind- 
ing on  both  parties." 

28.  Q.         "Were    the    Electrical     Development 

Company  utilizing  their  full  plant  capac- 
ity, or  were  they  operating  only  at  par- 
tial capacity?" 

A.  (  "The  Electrical  Development  Com- 
pany, under  their  Agreement  with  the 
Queen  Victoria  Niagara  Falls  Park 
Commission,  were  allowed  to  develop  a 
maximum  of  125,000  hp. ;  the  Com- 
pany's plant,  however,  has  a  total  in- 
stalled capacity  of  146,000  hp. 

"The  Electrical  Development  had  suffi- 
cient contracts  to  operate  its  plant  at  full 
1  capacity  authorized  by  its  agreement  with 
the  Park  Commission." 

29.  Q.         "What   is    the    present   status   of    the 

Electrical  Development  Company  nego- 
tiations? 

"Is  the  Commission  operating  this  and 
the  Toronto  Niagara  Company  for  its 
own  account  or  for  that  of  the  original 
owners  ?" 

A.  "The  matter  is  still  in  the  hands  of  the 
solicitors  and  progress  is  being  made  to- 
wards its  completion. 

"The  Toronto  Power  Company  is  op- 
erating as  Trustee  for  and  on  behalf  of 
the  Commission  and  the  Toronto  Rail- 
way Company  since  December  1,   1920. 

"I  am  attaching  hereto  copies  of  the 
letters  of  the  Railway  Company,  signed 
by  Mr.  Robert  Fleming,  General  Man- 
ager, and  letter  to  the  City  of  Toronto, 
signed  by  Sir  Adam  Beck." 

30.  Q.         "What  is  the  nature  of  the  agreement 

between  the  Hydro-Electric  Power  Com- 
mission and  the  Toronto  Niagara  Com- 
pany?" 
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A.  "In  general  the  agreement  covers  the 
purchase  of  stock  as  set  forth  in  the 
above  referred  to  letters." 

31.  Q.         "When  were  the  first  estimates  of  the 

Chippawa  Development  prepared  and 
presented?  Could  we  obtain  original 
estimates  and  subsequent  ones  made  to 
date,  with  alterations  in  original  plans?" 

A.  "The  answer  to  this  question  is  being 
fully  dealt  with  by  Sir  Adam  Beck  in  a 
statement  which  he  will  submit  in  the 
near  future,  and  copy  of  which  will  be 
forwarded  to  you  and  will  give  you  full 
information  with  this  matter." 

32.  Q.         "What  is  the  gross  head  for  this  de- 

velopment? Net  head?  What  diversion 
will  be  required  for  first  development  of 
275,000  hp.,  and  of  second  to  495,- 
000  hp.  ?  Is  the  Canal  adequate  for 
495,000  hp.  development? 

No  answer  given  by   Mr.  I  raby. 

33.  Q.         "What  diversion  is  allowed  the  Cana- 

dian Niagara  Company  under  their  li- 
cense ?  The  total  allowable  diversion  on 
the  Canadian  side  being  36,000  second 
feet  after  deducting  the  allowed  diver- 
sions to  Canadian  Niagara  Company, 
Electrical  Development  Company  and 
the  Ontario  Power  Company,  how  much 
remains  for  Chippawa?  Does  the  Do- 
minion Power  and  Transmission  Com- 
pany diversion  from  Welland  River  have 
to  be  deducted?     How  much   is  this?" 

A.  "The  diversion  allowed  the  Canadian 
Niagara  Power  Company  is  an  amount 
sufficient  to  generate  100,000  hp.  in  ac- 
cordance with  their  agreement  with  the 
Queen  Victoria  Niagara  Falls  Park  Com- 
missioners. 

"The  amount  of  diversion  that  is  al- 
lowable to  the  various  Companies  oper- 
ating at  Niagara  Falls,  as  far  as  can  be 
determined,  is  set  forth  in  the  Order-in- 
Council,  of  which  you  have  a  copy. 

(c)  "We  are  not  in  a  position  to  ad- 
vise you  what  the  Dominion  Power  & 
Transmission  Company  are  permitted  to 
divert  from  the  Welland  River,  as  this 
is  a  development  using  surplus  of  canal 
waters  with  certain  rights  under  a  li- 
cense with  the  Dominion  Government." 

34.  Q.         "Is  it  the  plan  to  take  all  or  part  of 

the  diversion  now  allocated  to  the  On- 
tario Power  Company  for  Chippawa, 
and  if  such  were  done  what  steps  have 
been  taken  to  write  off  the  value  of  the 
Ontario  Power  Company  plant  to  a  fair 
value  as  a  standby?  What  do  you  esti- 
mate such  a  fair  value  to  be?     What  is 


the  total  of  renewal  plus  sinking  funds 
charged  off  against  Ontario  Power  Corn- 
pan)'-  since  1917?" 

A.         "No  definite  decision  has  been  arrived, 
at  by  the  Commission  as  to  the  manner' 
in  which  they  will  operate  the  Ontario 
Power  Company  or  as  to  whether  they 
will  divert  a  part  of  the  water  now  allo-( 
cated  to  the  Ontario   Power  Company.. 
This  will  all  depend  upon  the  conditions 
obtained    from    the    operation    of     the 
Queenston  Chippawa  Development  plant,  \ 
as    per   the    statement    of     the    Ontario 
Power    Company    you     will    note    the 
amount  that  is  being  written  off  for  de- 
preciation and  sinking  fund. 

"(b)  It  is  the  intention  to  operate  the 
Ontario  Power  Company  for  the  pres- 
ent, and  no  fair  estimate  as  a  standby 
plant  has  been  considered. 

"(c)   The    total    amount    of    renewal, 
plus  sinking   fund,   charged   off  against  \ 
the  Ontario  Power  Company  since  1917  \ 
amounts  to  $1,634,557." 

35.  Q.         "Certain     Engineering     reports     have 

been  prepared  by  the  Commission  Engi- 
neers on  the  Chippawa  Development. 
Can  these  be  had  ?  Can  the  report  made 
by  H.  L.  Cooper  be  viewed?" 

A.  "The  Engineering  Reports  referred  to 
are  open  to  your  view." 

36.  Q.         "What  amounts  of   Provincial  bonds 

have  already  been  issued  against  the 
Chippawa  Development  ?" 

A.  "The  Commission  receives  the  funds 
required  in  connection  with  the  Queens- 
ton  Chippawa  Development  from  the 
Provincial  Government,  and  the  sum  so 
advanced  to  date  is  approximately  $56,- 
000,000,  including  plant  and  materials  in 
stock,  of  which  a  large  proportion  will 
be  salvaged." 

37.  Q.         "What  is  the  Commission's  last  esti- 

mate to  complete  Chippawa  to  275,000 
hp.  to  495,000  hp.  ?" 

A.  "The  questions  referred  to  here  will 
be  dealt  with  in  Sir  Adam  Beck's  state- 
ment as  above  referred  to." 

38.  Q.         "It  is  presumed  the  Commission  has 

•  prepared  load  growth  estimates  in  order 
to  determine  about  when  Chippawa  will 
be  loaded  to  275,000  hp.  and  to  495.000 
hp.    Could  we  have  these  estimates?" 

A.  "This  question  will  also  be  answered 
in  statement  now  being  prepared  by  Sir 
Adam  Beck." 

39.  Q.         "Does  Chippawa  operate  under  a  li- 

cense   from   Park   Commission   in   same 
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manner    as    their     Power     Companies? 
What  restrictions  have  heen  placed  upon 
the  project  as  to  export  of  power?" 
A.         "The    Queenston-Chippawa    Develop- 
ment is  constructed  under  special  legis- 
lation   of     1916,    called    'The    Niagara 
Power  Development  Act,'  which  will  he 
found  in  volumes  submitted  to  you. 
"The  export  of  power  is  subject  to  li- 
/     cense  of  the  Dominion  Government." 

40.  Q.         "Has  export   of   Chippawa  power  to 

the  States  been  considered?  Under 
what  terms  as  to  price  and  length  of 
contract  ?" 
A.  "Export  to  United  States  for  short 
terms  has  been  considered,  but  no  ar- 
rangements or  agreements  have  been 
,  made  for  this  plan,  to  date." 

41.  0.         "It   is   presumed  that   estimates   have 

been  made  as  to  the  investments  in  trans- 
mission system  that  will  be  required  to 
dispose  of  Chippawa  power.  What  do 
these  sums  amount  to?  Can  these  esti- 
mates be  had  ?" 
A.  "The  average  cost  per  hp.  to  transform 
and  transmit  power  from  the  Queenston- 
Chippawa  Development  will  be  between 
$50.00  and  $60.00. 

"Yes,   these   estimates   are   available." 

42.  Q.         "We  understand  the  1920  annual  re- 

port stated  that  units  of  Chippawa  were 
to  be  in  operation  in  September,  1921, 
but  that  since  that  time  work  had  been 
largely  shut  down.  For  what  reason?" 
A.  "Owing  to  the  failure  of  the  con- 
struction plant  to  meet  the  expected  out- 
put, the  plant  was  purchased  in  the  Fall 
of  1920  and  as  a  result  of  the  inefficiency 
of  the  rush  night  work  the  Commission 
decided  to  reorganize  and  complete  the 
plant  along  the  most  economical  lines, 
and  in  August  removed  the  night  shift. 
The  work  has  not  been  shut  down  in 
any  particular,  but  a  reorganization  has 
been  made  of  the  work,  which  has  re- 
sulted in  a  37%  reduction  in  the  unit 
cost,  due  to  the  elimination  of  the  in- 
efficient night  service  and  the  reduction 
in  wages.  The  increased  labor  efficiency 
amounted  to  26%." 

43.  Q.         "What  were  operating  and  production 

costs  for  Ontario  Power  Company  in 
first  year  subsequent  to  taking  over  by 
Commission  (1918)?" 
A.  "See  Company's  Operating  Report 
and  Balance  Sheet  for  fiscal  year  end- 
ing October  31,  1918,  copy  of  which 
is  attached  hereto." 

44.  Q.         "To  whom  would  you  suggest  we  go 

to  obtain  information   as  to  the  opera- 


tions and  costs  for  the  Toronto  Niagara 
Power  Company  and  its  subsidiaries? 
We  would  appreciate  a  letter  of  intro- 
duction to  one  of  its  principal  officers." 
A.  "I  would  suggest  that  complete  infor- 
mation on  this  question  can  be  obtained 
from  Mr.  R.  J.  Flemnig,  of  the  To- 
ronto  Niagara   Power  Company." 

45.  O.         "Where  can  we  obtain  the  following 

information  ? 

"The  estimated  cost  both  for  the  dis- 
tribution system  and  the  Municipalities' 
share  in  the  commission  system  which 
were  placed  before  the  people  of  the 
.Municipalities  at  the  time  the  vote  was 
taken,  the  population,  total  number  of 
ratepayers  voting  upon  the  project. 
What  was  the  assessed  valuation  of  tax- 
aide  property  at  that  time,  and  what 
was  the  tax  rate? 

"For  1920  where  can  we  get  for  any 
municipality,  town  or  village,  the  fol- 
lowing   information: 

Population;  assessed  valuation;  out- 
standing debentures  for  electric  work 
and  other  public  work ;  tax  rates  ?" 
A.  "I  am  attaching  hereto  a  statement 
giving  answer  to  questions  referred  to 
herein.  A  perusal  of  the  Commission's 
reports,  copies  of  which  are  going  for- 
ward under  separate  cover,  will  answer 
many  of  the  questions  asked,  and  a  ref- 
erence to  the  booklet  on  Municipal 
Statistics,  prepared  by  the  Provincial 
Secretary's  Department.  The  Bureau  of 
Municipal  Affairs  will  give  some  further 
information  regarding  population,  as- 
sessed value,  taxation,  debenture  debt 
and  sinking  funds,  etc. 

"Referring  to  the  statement  attached 
hereto  in  answer  to  this  question,  you 
can  make  a  comparison  between  this  and 
the  1920  figures,  which  are  incorporated 
in  the  second  volume  of  the  Commis- 
sion's 1920  Annual  Report.  The  popu- 
lation is  shown  in  the  fourth  Municipal 
Bulletin,  a  copy  of  which  is  attached 
hereto." 

46.  Q.         "Does    the    Commission    require    the 

municipalities  to  deposit  municipal  de- 
bentures with  them  as  collateral  for  the 
expenditures  the  Commission  makes  in 
their  interest?  Is  the  collateral  on  a 
dollar  to  dollar  basis,  or  what  degree  of 
security  is  obtained?" 

A.  "No,  in  the  power  scheme  the  munici- 
palities do  not  deposit  any  debentures, 
but  enter  into  a  contract  under  which  the 
Commission  has  a  lien  on  the  property 
until  same  is  paid  for." 

47.  Q.         "Where  can  we  obtain  a  copy  of  the 
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report  recently  made  by  a  special  com- 
mission on  the  Hydro  Radial  project? 
What  is  the  present  status  of  the  Hydro 
Radials?" 

A.  "The  report  referred  to  we  understand 
is  being  prepared  for  printing  at  the 
present  time,  and  will  be  available  in  the 
near  future.  A  typewritten  copy  may  be 
obtained  from  the  Provincial  Govern- 
ment." 

48.  Q.         "We    would    like    to    discuss    certain 

general  phases  of  the  matter  with 
Premier  Drury.  Would  you  be  good 
enough  to  give  me  a  letter  to  the 
Premier?" 

A.  "This  matter  has  been  referred  to  Sir 
Adam  Beck." 

49.  Q.         "Do  you  not  think  it  would  be  well 

for  us  to  look  into  the  situation  at 
Montreal?  I  would  appreciate  letters  to 
some  people  there  whom  in  your  opinion 
would  give  us  the  best  facts." 

A.  "I  understand  this  matter  has  been 
already  dealt  with  by  you  on  your  visit 
to  Montreal." 

50.  0.         "We  understand  that  a  new  station, 

known  as  the  Nipigon  Generating  Sta- 
tion, is  being  constructed  to  serve  Port 
Arthur." 

A.  ftA  new  Generating  Station,  known  as 
the  Nipigon  Generating  Station,  has 
been  constructed  on  the  Nipigon  River, 
approximately  60  miles  from  Port 
Arthur,  to  serve  the  municipalities  of 
Fort  William  and  Port  Arthur,  and  two 
units  of  this  Plant  are  now  in  operation 
supplying  power  to  Port  Arthur." 

51.  Q.         "What  was  the  maximum  demand  for 

Port  Arthur  in  1920?" 

A.         "The    maximum     demand     for     Port_ 
Arthur   December,  1920— 
Hydro-Electric  Power  Com- 
mission    load 6.950  hp. 

Current  River  load 1,500  hp. 

Total     8,450  hp./ 

52.  Q.         "What  is  the  capacity  of  the  new  gen- 

erating station  ?" 

A.         "The  present  capacity   of    2   units   is  * 
12,500  hp.  each  total  25,000  hp.  -  IfcftV 
"Ultimate    capacity    of    plant    with    6 

units  installed — 75,000  hp." 

53.  Q.         "What  was  the  original  estimated  cost 

of  this  plant  with  its  lines?" 

A.  "The  original  estimated  cost  of  the 
generating  station,  including  step-up 
transformers     to      110,000     volts      for 
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30,000  hp.  transmission  line  63  miles  in 
length,  110,000  volt  step  down  trans- 
former station  in  Port  Arthur  for  30.000 
hp. — estimated^cost^on  conditions  obtain- 
in""  during  construction  as  submitted  to 
Government— $6.472,479.00."^ 

54.  Q.         "What   has   been   spent   to   date,   and 

what  is  the  estimated  cost  to  complete?" 

A.  "Amount  spent  on  the  plant  to  Octo- 
ber 31st,  1921— $6,587,136.56,  and  all 
the  work  as  provided  for  in  the  estimates 
was  completed  as  of  that  date  with  the 
exception  of  stripping  forms  off  a  part 
of  the  concrete  on  the  dam." 

55.  Q.         "Estimated  cost  to  complete  plant  ?" 

A.  "It  is  estimated  that  we  will  complete 
the  construction  of  the  work  as  estimated 
upon,  less  than  the  estimates. 

"The  above  figures  include  construc- 
tion plant,  temporary  buildings,  con- 
struction railways,  tools,  operators' 
cottages,  fire  protection,  waterworks 
systems  for  small  settlement,  lighting 
systems,  etc.,  a  large  part  of  which  will 
be  salvaged  on  completion  of  the  job." 

56.  Q.         "Will    Port    Arthur    be   the   sole    im- 

mediate market  for  this  power?" 

A.  "The  City  of  Fort  William  has  already 
signed  a  contract  with  the  Commission 
to  take  power  from  the  Commission, 
arrangements  for  which  will  doubtless 
be  consummated  on  the  expiration  of  the 
Franchise  of  the  Kaministiqua  Power 
Company  to  distribute  power  in  the 
municipality,  and  it  is  probable  that 
power  will  be  supplied  to  this  Munici- 
pality before  that  date. 

"Contracts  for  a  large  amount  of 
power  are  being  negotiated  at  this  time. 
The  Village  of  Nipigon  has  also  signed 
a  contract  for  power.  A  pulp  mill 
signed  a  contract  to  take  approximately 
16.000  hp.  at  this  point." 

57.  Q.         "Why   was   the   Commission   contract 

with  Kaministiquia  Power  Company  dis- 
continued ?" 

A.         "The   contract  between   the   Commis- 
sion    and     the     Kaministiquia      Power 
Company    expired    on    December    20th, 
^0^-  1920,  and  this  contract  was  discontinued 

as    the   Kaministiquia    Power    Company 
have    not    sufficient    power    available    to 
supply  requirements  of  the  district.    The  ' 
municipalities    notified    the    Commission  ( 
not  to  extend  the  contract." 

58.  Q.         "What  disposition  has  been  made  of  . 

the     Hydraulic     plant     of     about    2,300  \ 
horsepower  owned  by  the   Municipality 
of  Port  Arthur?" 
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A  "The     Current     River     Plant,     which 

is  owned  by  the  City  of  Port  Arthur,  is 
still  in  operation  in  a  small  way,  but  will 
shortly  have  to  be  discontinued  excepting 
for  a  standby  plant  on  account  of  the 
failure  of  the  dams  due  to  age.  The 
amount  of  money  required  for  renewal 
of  these  large  storage  dams  is  prohibitive, 
and  the  Municipality  have  decided  it 
would  be  much  more  economical  to  pur- 
chase power  than  to  reconstruct  the 
same." 

59.  Q.  "Is    it    carried     upon     the    books    at 

original  cost  price,  or  has  it  been  amor- 
tized to  represent  only  value  as  a  stand- 
ing plant?" 

A.  "Yes,  carried  at  first  cost  $348,096.00 
but  in  common  with  all  municipal  con- 
struction, the  cost  is  being  automatically 
amortized  by  the  Sinking  Fund  on  the 
debentures  issued  for  its  construction 
being  charged  to  Revenue  each  year,  so 
that  there  will  eventually  be  no  capital 
liability.  The  unpaid  balance  of  con- 
si  ruction  cost  is  now  approximately 
.^190,000.00." 

60.  Q.         "At  what  value  is  it   carried  on   the 

Municipality's  books?" 

A.  "In  July  1920,  the  Electric  Depart- 
ment of  Port  Arthur  cancelled  just 
charges  against  the  local  Waterworks 
and  Street  Railway  Departments,  total- 
ling $114,461.14,  which  otherwise  would 
have  been  available  to  apply  on  the 
balance  of  the  funded  debt." 

Mr.  Gaby's  first  statement  of  October  21st  had 
appended  thereto,  in  answer  to  question  No.  45, 
tabulations  showing  the  investments  of  the  Hydro- 
Electric  Power  Commission  in  Transmission  Sys- 
tems, the  debentures  of  the  several  municipalities 
for  their  own  distribution  systems  and  assessed 
valuation,  taxes,  and  bonded  debt  of  the  several 
municipalities  as  published  in  "Municipal  Statistics." 
These  tabulations  while  not  reproduced  are  on  file. 
^  On  December  13th,  the  Honourable  Mr.  Peter 
Smith,  Provincial  Treasurer  for  Ontario  was  inter- 
viewed and  his  opinion  requested  with  regard  to  the 
seven  following  questions  relating  to  Hydro.  His 
reply   follows : 

Letterhead    of 

Department  oe  the  Treasurer 

of  Ontario 

office  of  the  minister 

"Toronto,  Dec.  27,  1921. 
"William  S.  Murray,  Esq., 
"Grand  Central  Terminal, 
"New  York  City. 
"Dear  Sir: 

"Referring  to  your  letter  of  the  14th  inst.,  and 
to  the  interview  which  you  had  with  me  regarding 


the  Hydro-Electric  Power  Commission,  I  now 
beg  to  enclose  herewith  a  memorandum  which 
gives  the  answers  to  the  questions  you  left  with 
me. 

Regretting  that  owing  to  the  pressure  of  work 
at  this  season  of  the  year,  I  was  unable  to  give 
this  information  to  you  at  an  earlier  date,  and 
wishing  you  the  Compliments  of  the  Season,  I 
remain, 

"Yours  very  truly, 
(SD)   "P.  Smith." 

Answers  to  questions  re  Hydro-Electric  Commission 

1.  Q.  "Do  the  accounting  methods  used  by 
the  Hydro-Electric  Power  Commission, 
including  the  audit  of  Mr.  Clarkson, 
provide  in  your  opinion  an  adequate 
check  upon  the  expenditures  of  the 
monies  advanced  by  or  guaranteed  by 
the  Province?" 


A. 


"Yes. 


2.  Q.  "Does  the  guaranteeing  of  bonds 
either  of  the  Hydro-Electric  Commission 
or  of  the  bonds  of  private  companies 
assumed  by  them  without  the  action  of 
the  Legislature,  remove  from  the  people 
the  right  to  vote  money?" 

A.  "The  Legislature  has  given  the 
Lieutenant  -  Governor  -  in  -  Council  un- 
limited authority  to  guarantee  bonds  in 
connection  with  the  purchase  of  power 
companies  and  while  it  is  not  strictly 
correct  to  say  that  it  is  an  interference 
with  the  exclusive  right  of  the  Legisla- 
ture to  vote  money,  the  Hydro-Electric 
Act  does  give  the  Lieutenant-Governor- 
in-Council  unlimited  powers  to  pledge 
the  credit  of  the  Province." 

3V  Q.  "The  accounts  of  the  Hydro-Electric 
Power  Commission  are  kept  for  the 
fiscal  year  of  the  Province  ending 
October  31st,  and  those  of  the  munici- 
palities for  the  fiscal  year  ending 
December  31st.  Is  it  possible,  in  your 
opinion,  to  at  any  time  determine  the 
exact  financial  status  of  the  electric 
utility  system  of  the  Province  of  Ontario 
as  a  whole  even  with  the  use  of  two  dif- 
ferent fiscal  years  for  the  two  elements 
of  the  system?" 

A.  "Yes.  There  could  not  be  any  inter- 
locking of  accounts  between  the  provincial 
system  and  municipal  systems.  Some 
discrepancy  in  the  accounts  might  occur 
owing  to  a  change  in  rates  for  light  and 
power  charged  by  the  municipality  dur- 
ing the  months  of  November  and 
December.  This,  however,  would  be 
corrected  during  the  following  cycle  and 
could  not  amount  to  very  much." 
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4.   Q- 


A. 


5.    Q. 


A. 


6.    Q. 


"Would  you  be  kind  enough  to  give  us 
an  approximate  estimate  of  the  direct 
and  indirect  liabilities  of  the  Province  of 
Ontario  for  the  fiscal  year  ending  Octo- 
ber 31st,  1921  ?" 

"Direct  Liabilities  approximately 
October  31st,  1921,  $204,634,825.76. 

"Indirect      Liabilities      approxima 
October  31st,  1921,  $35,660,299.57. 


"Under  the  sinking  fund  requirements 
as  set  forth  in  the  Power  Commission 
Act,  is  the  Hydro-Electric  Power  Com- 
mission required  to  set  up  the  same 
nature  of  sinking  fund  on  its  own  bonds 
and  on  bonds  of  private  companies 
assumed  by  the  Commission  in  the  pur- 
chase of  such  properties?" 

"Sinking  funds  of  underlying  bonds 
covering  the  assets  of  any  Company, 
shares  of  which  have  been  purchased  by 
the  Commission,  are  provided  yearly  in 
accordance  with  the  terms  of  the  trust 
deeds  securing  such  bonds.  Sinking 
funds  with  respect  to  securities  issued 
by  the  Commission  in  purchase  of  shares 
of  such  companies  have  not  hitherto  been 
provided  for,  but  the  matter  having  been 
brought  to  the  attention  of  the  Govern- 
ment with  the  purchase  of  certain  out- 
standing shares  of  the  Ontario  Power 
Company,  further  consideration  may  be 
given  to  it." 

"Why  does  the  Commission  continue' 
to  operate  the  Ontario  Power  Company, 
the  Central  Ontario  System,  the  Essex 
County  System  and  the  Thorold  System 
as  separate  entities  from  the  main 
systems?  Is  it  possible  by  so  doing  to 
avoid  certain  requirements  of  the  Power 
Commission  Act  with  respect  to  sinking 
funds,  renewals  and  other  practices  and 
to  accordingly  make  a  better  financial 
showing  for  these  Companies?" 

"The  Commission  originally  purchased 
only  part  of  the  shares  of  the  Ontario 
Power  Company  and  there  were  out- 
standing bonds.  It  is,  therefore,  neces- 
sary pending  the  acquiring  of  the  balance 
of  the  shares  and  to  paying  off  of  the 
indebtedness  of  the  Company  to  continue 
to  operate  it  as  a  separate  concerii.  The 
Central  Ontario  System  belongs  to  the 
Government,  the  municipalities  have  no 
interest  in  it,  it  is,  therefore,  necessary 
to  continue  it  as  a  separate  entity.  The 
Essex  County  System  and  the  Thorold 
System  are  continued  as  separate  entities 
because  no  municipality  is  responsible. 
They  belong  to  the  Commission.  Where 
a  system  is  purchased  such  as  the  con- 
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templated  purchase  of  the  MacKenzie 
interests  in  Toronto  which  are  subject 
to  a  heavy  bonded  indebtedness  unless 
the  bondholders  exchanged  their  bonds 
for  Government  bonds  it  would  be 
a  o  necessary  to  continue  such  systems  as  a 
0*  separate  entity,  until  such  time  as  the 
bonds  should  be  paid  off." 

7.  Q.  "What  is  your  opinion  as  to  the  ad- 
visability of  the  Commission  giving  its 
own  bonds  or  bonds  of  the  Province  in 
the  purchase  of  private  companies  for 
such  intangible  assets  as  water  rights, 
franchises,  good-will,  contracts,  etc., 
particularly  when  many  of  these  in- 
tangible assets  had  value  only  because 
they  were  obtained  from  the  Govern- 
ment." 

A.  "The  Government  having  granted  to  a 
Company  a  franchise,  the  question  is, 
should  they  deprive  the  Company  of  its 
franchise,  water  rights,  good-will,  and 
other  intangible  assets  secured  by  reason 
of  its  franchise  without  paying  any 
price,  or  should  they  pay  a  fair  price  for 
same?  I  do  not  care  to  suggest  an 
answer  to  this  question." 

In  an  interview  on  December  13th,  1921,  with 
Premier  Drury,  nine  questions  were  laid  before  him 
and  his  opinion  was  sought  in  answer  to  these 
questions. 

Following  are  the  answers  by  Premier  Drury 
contained  in  the  letter  from  Mr.  Horace  Wallis, 
Deputy  Minister,  January  19th,  1922. 

Letterhead  of 

office  of 

The  Prime  Minister  &  President  of  the 

Council — Ontario 

"Toronto,  January  19th,  1922. 

"Mr.  W.  S.  Murray, 
"Care  Murray  &  Flood, 
"Grand  Central  Terminal, 
"New  York  Citv. 
"Dear  Sir:— 

"By  instruction   of  the   Prime   Minister   I    send, 
herewith  enclosed,  answers  to  the  questions  sub- 
mitted by  you  which  Mr.  Drury  thinks,  is  as  far 
as  he  is  prepared  to  go  at  the  present  time. 
"Trusting  this  may  be  of  service,  I  am 
"Very  truly  yours, 
(Sd)    "Horace  Wallis, 

"Deputy  Minister." 

1.  Q.  "In  your  Glencoe  speech  made  last 
Autumn  in  which  you  discussed  the 
Hydro-Radial  situation,  you  stated  that 
$61,500,000  had  been  spent  (or  appro- 
priated) by  the  Province  for  the 
( )ueenston-Chippawa  development .  Was 
this  figure  based  upon  official  estimates 
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of  the  Commission  and  have  you  since 
that  time  received  further  official  esti- 
mates as  to  the  time  for  completion  and 
as  to  the  final  cost  of  the  275,000-horse- 
power  development  now  being  made?" 

A.  "The  figure  was  the  total  expenditure 
up  to  the  beginning  of  the  fiscal  year 
1920-21  and  advances  made  since  then 
as  compiled  from  official  sources." 

2.  Q.         "It  is  reported  to  us  that  the  Govern- 

ment is  discussing  the  advisability  of 
taking  over  the  Chippawa-Queenston  de- 
velopment and  writing  off  a  portion  of 
its  cost  so  that  the  rates  to  the  munici- 
palities taking  power  therefrom  will  not 
be  increased.  Will  you  please  give  us 
the  facts  with  regard  to  this  policy?'' 

A.  "I  am  not  aware  that  this  proposition 
has  yet  taken  any  definite  shape." 

3.  Q.         "In  one  of  your  speeches  made  about 

the  middle  of  July,  you  stated  that  the 
$7,000,000  had*  been  spent  (or  appro- 
priated) for  the  Nipigon  Development. 
Was  this  figure  based  on  official  estimates 
given  you  by  the  Commission  and  have 
you  since  that  date  received  official  esti- 
mates as  to  the  final  cost  for  the  Nipigon 
development  ?" 

A.  "The  statement  you  quote  was  an  ap- 
proximate estimate.  Official  estimates 
of  the  final  cost  have  not  been  received 
since  then." 

4.  Q.         "We  understand  that  delegations  from 

both  Port  Arthur  and  Fort  William  have 
been  sent  to  Toronto  at  different  times, 
seeking  relief  from  the  high  cost  of 
power  which  will  result  from  the  Nipigon 
development.  Is  it  true  that  the  Gov- 
ernment is  considering  taking  over  this 
development  and  writing  off  a  portion 
ot  the  cost  so  that  rates  comparable  with 
those  enjoyed  in  the  past  can  be  given  to 
the  people  of  Port  Arthur  and  Fort 
William?" 

A.  "The  Government  is  not  at  present 
considering  this  question." 

5.  O.         "Mr.     Clarkson    informed    us    about 

November  15th  that  he  had  just  com- 
pleted his  audit  for  the  year  ending 
October  31,  1920.  Would  it  be  possible 
for  us  to  obtain  a  typewritten  copy  of 
this  audit,  or  if  not,  to  read  Mr.  Clark- 
son's  report?" 

A.  "As  soon  as  Mr.  Clarkson's  report  is 
available  a  copy  will  be  sent  to  you." 

6.  Q.         "What  do  you  believe  the  effect  of  the 

widely  varying  costs   for  power  to  the 


several  municipalities  of  the  Province 
will  result  in?  Will  they  concentrate 
industry  at  a  few  favorable  locations 
with  respect  to  power  and  to  the  dis- 
advantage of  the  balance  of  the  Pro- 
vince?" 

A.  "It  seems  reasonable  to  assume  that 
the  places  having  the  cheapest  power 
will  prove  most  attractive  to  industry, 
other  things  being  equal." 

Q.  "Does  the  action  of  the  Legislature  in 
the  last  session  in  providing  for  the  sub- 
sidising of  "farm  lines"  destroy  the 
principle  of  service  at  cost  for  that  class 
of  business?" 

"I  do  not  consider  that  the  special 
assistance  given  to  rural  transmission 
lines  destroys  the  principle  of  service  at 
cost,  although  it  does  modify  the  applica- 
tion of  the  principle  to  a  certain  extent." 

"The  average  cost  per  unit  of  energy 

must   reflect  the  true  cost  of  power  to 

the  people  inasmuch  as  the  cost  of  power 

used    in    industry    is    reflected    in    the 

price  of  every  commodity  manufactured. 

Assume    for   instance,   that  the  average 

Icost  of  energy  for  the  cities  of  Montreal, 

"Buffalo  and  Toronto  were  the  same;  i.  e., 

Jthat  the  cost   for  power  to  the  people 

fwere  the  same.     Then,   if  the  rate  for 

(domestic  lighting  in  Toronto  is  very  low 

las  is  the  case,  the  rates   for  industrial 

/must  be  correspondingly  greater. 

"What  do  you  believe  will  be  the  ulti- 
mate outcome  of  such  a  policy  in  rate- 
making?  Will  it  tend  to  withdraw 
industry  from  Ontario  to  Quebec  or  to 
the  Niagara  district  of  the  United  States 
by  reason  of  lower  rates  for  industrial 
power  ?" 

A.  "In  the  long  run,  industry  will  go 
where  production  can  be  maintained  at 
a  minimum  of  cost. 

9.  Q.  "Do  you  believe  that  governmentally- 
owned  utilities  should  be  relieved  from 
paying  taxes,  or  per  contra,  should  they 
pay  their  own  way,  thus  relieving  the 
general  tax-payer,  whether  a  consumer 
of  the  utility  or  not,  from  making  up 
the  amount  of  taxes  so  lost  through  some 
other  form  of  taxation?" 

A.  "Our  electrical  development  pays 
taxes  on  the  land  occupied,  but  not  on 
the  improvements.  It  is  difficult  to  lay 
down  a  general  rule  which  can  be  rigidly 
adhered  to.  Private  enterprises  are 
sometimes  partially  exempted  from  taxa- 
tion where  the  people  concerned  so 
decide." 
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SECTION  B— (Part  II) 

ORIGINATION   AND    GROWTH    OF   THE 
HYDRO-ELECTRIC  POWER  COMMIS- 
SION OF  ONTARIO 

The  Origination  of  the  Hydro  Movement : 

No  coal  resources  are  known  to  exist  within  the 
boundaries  of  the  Province  of  Ontario,  making  it 
necessary  where  power  is  produced  by  steam  electric 
plants  to  import  coal  from  the  States  or  from  Nova 
Scotia.  The  distance  from  either  of  these  coal 
fields  is  great  and  accordingly  steam-produced 
power  in  the  province  is  costly.  On  the  other  hand, 
the  province  is  fortunate  in  having  nearly  7,000,000 
horsepower  (developed  and  undeveloped)  in  water 
powers,  besides  being  in  the  further  advantageous 
position  of  having  large  amounts  of  these  water 
powers  located  in  fairly  close  proximity  to  its 
industrial  centers. 

The  first  large  power  developments  at  Niagara 
Falls  were  made  on  the  American  side  of  the  river 
and  these  were  followed  shortly  by  the  construction 
of  the  plant  of  the  Canadian-Niagara  Power  Com- 
pany, which  was  placed  in  operation  in  the  early 
part  of  the  present  century. 

The  Hydro  movement  took  its  first  concrete  step 
with  the  appointment  of  a  committee  of  the  Toronto 
Board  of  Trade  on  the  25th  of  April  1900,  which 
was  specifically  authorized  to  investigate  the  power 
needs  of  Toronto.  The  hopes  of  this  committee 
were  expressed  by  the  following  words  taken  from 
its  report: 

"Our  hope  for  cheaper  power  is  to  bring 
the  current  from  one  of  the  great  Niagara 
generating  plants.  The  Toronto  Electric 
Light  Company  have  signified  their  intention 
of  bringing  power  from  Niagara  Falls  and 
the  question  arises  whether  or  not  Toronto, 
as  a  city,  should  control  this  proposed 
Niagara  Power  connection.   ..." 

The  Queen  Victoria  Niagara  Falls  Park  Commis- 
sion, which  has  jurisdiction  over  the  use  of  waters 
from  the  Niagara  River  on  the  Canadian  side, 
made  an  agreement  with  the  Canadian-Niagara 
Power  Company  dated  April  14,  1892,  permitting 
that  company  to  divert  water  for  the  production, 
sale  and  distribution  of  electrical  and  pneumatic 
power.  This  agreement  entitled  the  Canadian- 
Niagara  Power  Company  to  divert  water  up  to  the 
capacity  of  the  works  to  be  approved  by  the  Park 
Commission,  and  in  return  for  this  license  the 
Canadian-Niagara  Power  Company  agreed  to  pay 
certain  fees,  or  rentals,  for  the  use  of  the  water, 
varying  with  the  amount  of  power  generated. 

The  second  franchise  granted  was  one  to  the 
Ontario  Power  Company,  dated  April  11,  1920,  and 
the  conditions  of  that  grant  were  very  similar  to 
those  of  the  Canadian-Niagara  Power  Company 
grant. 

The  third  and  last  grant  to  a  private  power  cor- 
poration was  made  to  the  Electrical  Development 
Company,  Limited,  January  29,  1903.     The  direct 


grant  was  made  to  Sir  William  Mackenzie,  Sir 
Henry  Pellatt  and  Mr.  Frederic  Nicholls,  all  of 
Toronto,  who  later  transferred  their  interests  to  the 
Electrical  Development  Company,  Limited.  This 
last  grant  specifically  limited  the  amount  of  power 
which  the  Electrical  Development  Company  could 
generate  to  125,000  commercial  horsepower. 

Following  the  action  of  the  Toronto  Board  of 
Trade  several  meetings  of  the  representatives  of  the 
different  cities  in  the  province  were  held  in  the  early 
part  of  1902,  and  at  these  meetings  were  present 
not  only  representatives  of  the  cities  themselves, 
but  representatives  from  the  Canadian  Manufac- 
turers Association  and  of  the  several  Boards  of 
Trade  of  the  different  municipalities.  The  manu- 
facturers of  the  southwestern  portion  of  the 
province  felt  that  the  water  powers  of  Niagara 
Falls  might  be  utilized  to  supply  energy  to  places 
at  considerable  distance  from  the  Falls  themselves, 
and  they  were  very  anxious  to  obtain  cheap  water 
power  to  replace  the  expensive  steam-produced 
power  they  were  then  using. 

Mr.  Gaby,  in  answer  to  the  questions  set  forth 
in  section  "A,"  states — 

"With  the  completion  of  the  first  large 
power  development  on  the  Canadian  side  at 
Niagara  Falls,  the  dream  of  these  business 
men  in  the  western  part  of  the  province  ap- 
peared to  be  more  of  a  reality,  and  many 
public  meetings  were  held  to  discuss  the 
proposition  of  the  municipalities  in  this  dis- 
trict securing  a  supply  of  cheap  power  from 
Niagara  Falls  to  supplement  and  replace  the 
costly  power  generated  by  numerous  steam 
plants. 

"Municipalities,  however,  received  no  en- 
couragement from  the  generating  and  trans- 
mission companies  who  had  acquired  the 
rights  at  Niagara  Falls,  and  they  were  not 
disposed  to  supply  power  at  any  great  dis- 
tance to  small  municipalities,  and  to  confine 
their  operations  to  one  or  two  cities  having 
a  large  industrial  market  for  power. 

"The  companies  did  not  endeavor  to  meet 
the  wishes  of  the  people,  or  make  any  effort 
to  co-operate,  explain  or  take  the  people  into 
their  confidence,  the  result  being  the  forma- 
tion of  a  co-operative  body  of  municipalities 
who  applied  to  the  provincial  government  in 
1902  and  1903  for  authority  for  a  group  of 
municipalities  to  investigate  the  possibility  of 
generating  and  transmitting  power  for  their 
requirements." 

The  statement  above  made  by  Mr.  Gaby  as  to  the 
lack  of  co-operation  between  the  companies  and  the 
people  is  borne  out  from  every  source  to  which  this 
investigation  has  led.  Unquestionably  the  failure 
of  these  companies  to  recognize  the  interests  of  the 
people  led  to  the  action  of  the  Government  in  1903 
in  passing  the  necessary  legislation  to  enable  a  group 
of  municipalities  to  appoint  and  finance  their  own 
commission. 
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Report  of  the  Ontario  Power  Commission 

Under  the  legislation  just  referred  to,  seven  muni- 
cipalities; namely,  Toronto,  London,  Brantford, 
Guelph,  Stratford,  Woodstock  and  Ingersoll ;  ap- 
pointed a  Commission  to  report  on  the  power  re- 
quirements in  the  district  concerned,  the  capital  and 
operating  costs  of  the  proposed  works,  and  the 
rate  that  would  have  to  he  charged  to  the  consumers 
of  power  and  light  in  the  establishment  and  opera- 
tion of  municipal  power,  heat  and  light  works. 

The  Ontario  Power  Commission  made  its  report 
to  the  seven  municipalities  on  March  28,  1906.  The 
commission  had  employed  Mr.  R.  A.  Fessenden,  an 
electrical  engineer  of  Washington,  D.  C.  as  the 
technical  member  of  the  Commission,  and  it  had 
further  employed  the  firm,  Messrs.  Ross  and  Hol- 
gate  of  Montreal  as  consulting  engineers.  The 
Commission  in  its  conclusion  recommended  that  the 
proposed  enterprise  be  taken  up  and  pushed  to  com- 
pletion, and  be  carried  out  on  a  scale  suited  to  the 
needs  of  as  many  municipalities  as  were  willing  to 
join  in  the  undertaking,  and,  in  the  event  of  other 
municipalities  being  unwilling  to  take  up  the  matter, 
that  those  directly  represented  on  the  Commission 
carry  out  with  all  possible  expedition  the  develop- 
ment of  60,000  horsepower. 

The  findings  of  the  Commission  were  based  on 
the  report  of  the  consulting  engineers.  These 
engineers  estimated  that  from  the  seven  munici- 
palities involved  there  was  an  average  load  of 
73,630  horsepower,  of  which  about  55,556  horse- 
power would  be  available  as  a  power  market  to  the 
municipal  enterprise.  It  further  investigated  loads 
in  eleven  other  municipalities,  and  reported  that  the 
net  power  required  for  the  total  of  the  eighteen 
municipalities  would  amount  to  81,125  horsepower. 

The  consulting  engineers  investigated  the  cost 
of  constructing  at  Niagara  Falls,  at  four  points  of 
location,  plants  of  a  capacity  of  30,000,  60,000  and 
100,000  horsepower,  and  they  came  to  the  conclu- 
sion that  a  plant  of  30,000  horsepower  could  be 
constructed  for  approximately  $2,400,000,  or  about 
$80.00  per  horsepower,  and  that  a  plant  of  100,000 
horsepower  could  be  constructed  for  about  $4,626,- 
000,  or  $46.26  per  horsepower. 

They  further  recommended  the  construction  of  a 
transmission  line  between  Niagara  Falls  and  Toron- 
to, and  also  a  second  line  between  Niagara  Falls 
and  London,  and  also  estimated  the  cost  for  trans- 
former stations  and  distribution  stations  for  the 
seven  municipalities  directly  represented  on  the 
Commission.  The  conclusion  of  the  work  of  this 
Commission  is  best  brought  out  in  Table  25  of  its 
report,  in  which  the  cost  of  power  per  horsepower 
per  annum,  delivered  to  the  municipal  sub-station 
switchboards,  is  given.  For  a  30,000  horsepower 
developmenl  at  Niagara  Falls  the  estimated  cost 
ranged  from  a  minimum  of  $17.60  per  horsepower 
year-  for  Toronto  to  $27.62  per  horsepower  veai 
for  Stratford,  and  for  the  development  at  Niagara 
Falls  of  1000,000  horsepower,  they  showed  a  ma- 
terial reduction  in  these  costs,   which  then  ranged 


from   $12.06   per   horsepower   year   at    Toronto   to 
$15.99  per  horsepower  year  at  Stratford. 

Following  the  report  of  this  Commission,  the 
Legislature  of  the  Province  of  Ontario  in  1906 
passed  an  Act  known  as  the  "Power  Commission 
Act,"  which  appointed  a  body  under  the  name  of 
the  Hydro  Electric  Power  Commission  of  Ontario 
to  continue  the  work  of  the  old  Ontario  Power 
Commission.  In  1907  the  Power  Commission  Act 
was  amended,  and  it  was  under  the  Act  of  1907 
that  the  real  activities  of  the  Hydro  Electric  Power 
Commission  started.  The  Commission  is  still 
operating  under  this  legislation,  which  has  been 
amended  from  time  to  time  and  which  is  discussed 
in  Section  "C." 

Original   Agreement   Between   the   Hydro-Electric 

Power   Commission   and   Fourteen 

Municipalities 

The  first  contract  made  between  the  Hydro  Elec- 
tric Power  Commission  and  the  municipalities  in 
Ontario  was  dated  May  4,  1908. 

The  Commission  agreed  by  that  contract  to 
supply  by  May  19,  1910,  a  total  of  approximately 
26,000  horsepower  at  a  price  varying  from  $18.10 
per  horsepower  year  for  Toronto  to  $29.50  per 
horsepower  year  for  St.  Marys.  Each  municipal 
corporation  under  this  contract  agreed  to  take  power 
exclusively  from  the  Commission,  and  to  pay  for 
the  power   in   the   following  manner: 

"To  pay  annually,  interest  at  4%  per  an- 
num upon  its  proportionate  part  of  the 
monies  expended  by  the  Commission  on 
capital  account  for  the  construction.   ..." 

"To  pay  an  annual  sum  for  its  proportion- 
ate part  of  the  cost  of  the  construction  .  .  . 
subject  to  adjustment  under  paragraph  10, 
so  as  to  form,  in  30  years,  a  sinking  fund 
for  the  retirement  of  the  securities  to  be 
issued  by  the  Province  of  Ontario." 

"To  bear  its  proportionate  cost  of  the  line 
loss  and  to  pay  the  proportionate  cost  to 
operate,  maintain,  repair,  renew  and  insure 
the  said  lines  and  works  .  .  .  subject  to 
adjustment  under  paragraph   10." 

"To  pay  for  three-fourths  of  the  power 
supplied  and  held  in  reserve  at  said  date 
and  upon  said  notification  whether  the  said 
power  is  taken  or  not.  .  .  .  When  the  power 
factor  of  the  greatest  amount  of  power  taken 
.  .  .  falls  below  90%,  the  corporation  shall 
pay  for  90%  of  the  said  power  divided  by  the 
power  factor." 

"The  Commission  shall  at  least  annually 
adjust  and  apportion  the  amounts  payable  by 
municipal  corporations  for  such  power  and 
such  interest,  sinking  fund,  line  loss  and  cost 
of  operating,  maintaining,  renewing,  and  in- 
suring the  lines  or  works." 

"It  is  hereby  declared  that  the  Commission 
is  to  be  a  trustee  of  all  property  held  by  the 
Commission  under  this  agreement  for  the 
Corporation,   and   other   Municipal    corpora- 
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Figure   1 
Estimates   with  respect    to   the  cost  of   power  compared 
to  the  actual   costs  paid  for  the  Niagara 
System,on  a  30>000  H.P.    basis. 
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Figure    2 
Estimates  with    respect    to    the   cost  of   power  compared 
to   the   actual    costs   paid  for  the  Niagara 
System,    on  a  100,000  H.P.    basis. 
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tions  supplied  by  the  Commission,  but  the 
Commission  shall  be  entitled  to  a  lien  upon 
said  property  for  all  monies  expended  by  the 
Commission  under  this  agreement  and  not 
repaid.  ..." 

This  original  contract  between  the  Power  Com- 
mission and  the  municipalities  was  signed  by  four- 
teen municipalities,  and  the  construction  required  to 
furnish  them  with  power  was  the  start  of  the  physi- 
cal structure  owned  and  controlled  by  the  Hydro 
Electric  Power  Commission  on  behalf  of  the 
municipalities. 

The  Contract  Between  the  Hydro-Electric  Power 
Commission  and  the  Ontario  Power  Company 

The  Ontario  Power  Commission,  in  its  report  of 
1906.  recommended  the  construction  of  at  least  a 
60,000  horsepower  plant  at  Niagara  Falls,  and  it 
estimated  that  power  could  be  delivered  at  the 
switchboard  of  such  a  plant  for  $8.39  per  horse- 
power per  annum  for  a  30,000  horsepower  plant ; 
$5.89  per  horsepower  per  annum  for  a  60,000  horse- 
power plant,  and  $4.95  per  horsepower  per  annum 
for  a   100,000  horsepower  plant. 

The  Hydro  Electric  Power  Commission  did  not 
follow  the  recommendation  of  its  predecessor,  but, 
instead,  contracted  with  the  Ontario  Power  Com- 
pany, after  having  received  tenders  from  the  three 
power  companies  located  on  the  Canadian  side,  for 
the  supply  of  power  up  to  a  maximum  of  100,000 
horsepower. 

By  this  agreement,  dated  August  12,  1907,  the 
Company  agreed  at  the  expiration  of  ninety  days' 
notice  to  deliver  8,000  horsepower  or  more  to  the 
Commission,  and  to  further  deliver  in  blocks  of 
1,000  horsepower  additional  power  up  to  100,000 
horsepower. 

The  agreement  was  to  remain  in  force  for  ten 
years  from  the  date  of  expiration  of  the  said  ninety 
days'  notice,  but  the  Commission  was  given  the 
option  to  continue  the  agreement  for  one,  two  or 
three  further  consecutive  terms  of  ten  years  each. 

In  the  case  of  interruption  to  service,  other  than 
that  caused  by  strikes,  lock-out,  riot,  fire,  invasion, 
explosion,  Act  of  God,  or  the  King's  Enemies,  or  any 
other  cause  beyond  its  control,  the  Company  agreed 
to  permit  deduction  from  its  bills,  to  be  made  as 
follows : 

"For  interruption  for  less  than  one  hour, 
double  the  amount  payable  for  power  for  the 
time  of  such  default,  and  for  interruption 
for  one  hour  or  more,  the  amount  otherwise 
payable  for  the  day." 

For  this  power  the  Commission  agreed  to  pay  the 
Company  $10.40  per  horsepower  per  annum,  when 
the  amount  reserved  was  less  than  25,000  horse- 
power, and  when  the  amount  reserved  was  in  excess 
of  25,000  horsepower  the  Commission  agreed  to 
pay  $10.00  per  horsepower  per  annum. 

This  was  for  delivery  at  60,000  volts  and  in  1908 
the  agreement  was  amended  to  provide  for  the  pay- 


ment of  power  for  delivery  at  12,000  volts  at  $9.40 
per  horsepower  year  for  the  first  25,000  horsepower, 
and  $9.00  per  horsepower  year  for  all  power  in  ex- 
cess of  that  amount. 

By  this  agreement  the  Commission  was  insured  of 
a  reasonable  low  cost  for  power  to  the  extent  of 
100,000  horsepower  for  the  next  ensuing  forty 
years,  and,  further,  through  the  penalties  imposed 
by  the  contract  for  interruptions  to  service,  it  was 
insured  of  a  satisfactory  supply  of  power. 

Comparison  of  the  Cost  for  Power  as  Estimated 
and  that  Actually  Realized 

The  Ontario  Power  Commission  in  preparing 
estimates  as  to  the  cost  of  power  to  the  several 
municipalities  did  so  on  the  basis  of  a  delivery  of 
30.000  horsepower,  60.000  horsepower  and  100,000 
horsepower,  while  the  Hydro  Electric  Commission 
in  1908,  in  contracting  with  fourteen  municipalities, 
included  within  the  contract  their  estimates  as  to 
what  the  maximum  cost  of  the  power  to  each 
municipality  would  be. 

In  Figure  1  the  comparison  is  made  between  the 
cost  estimated  by  the  Ontario  Power  Commission, 
based  on  30,000  horsepower,  the  estimated  maxi- 
mum cost  stated  in  the  contract  of  1908,  and  the 
actual  wholesale  rate  paid  in  1913,  when  the  sales 
amounted  to  37,000  horsepower.  It  is  to  be  noted 
that  in  every  instance  the  wholesale  rate  realized 
by  the  municipalities  was  lower  than  that  of  either 
of  the  estimates,  so  that  on  this  basis  these  estimates 
were  conservative.  However,  Figure  2,  in  which 
the  comparison  is  made  between  the  estimated  costs 
by  the  Ontario  Power  Commission  on  the  100,000 
horsepower  basis,  and  the  actual  rates  realized  in 
1918,  when  144.000  horsepower  was  being  taken, 
and  in  1920,  when  189,000  horsepower  was  being 
taken  on  the  Niagara  System,  shows  that  the  esti- 
mated cost  by  the  Ontario  Power  Commission  on  the 
basis  of  selling  a  larger  amount  of  power  was  under- 
estimated. The  Niagara  System  first  carried 
greater  than  100,000  horsepower  in  1915,  but  un- 
fortunately the  Commission,  in  its  annual  report  for 
that  year,  did  not  give  any  information  by  which  it 
is  possible  to  determine  the  rates  paid  by  the  several 
municipalities,  and  1918  is  the,  first  year  for  which 
such  information  can  be  obtained. 

It  is  interesting  to  note  in  connection  with  these 
comparisons  of  rates  that,  while  the  rates  for  192C 
in  the  eastern  section  of  the  Niagara  System  for  the 
cities  of  Toronto,  Guelph,  Hamilton,  Kitchener,  St. 
Marys  and  Gait  increased,  that  the  rates  for  the 
cities  lying  to  the  west,  such  as  London,  Stratford, 
[ngersoll  and  St.  Thomas,  were  lower  than  those 
for  1918,  but  in  no  case  did  they  begin  to  approach 
the  estimates  of  the  cost  for  power  prepared  by 
the  Ontario  Power  Commission. 

The  municipalities  selected  for  this  comparison 
comprised  ten  out  of  the  eighteen  municipalities 
mentioned  in  the  report  of  the  Ontario  Power  Com- 
mission in  1906,  being  chosen  to  give  a  geographical 
distribution  in  the  territory  included  in  the  studies 
by  that  Commission. 
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Purchase  of   the  Ontario   Power  Company  by   the 
Hydro-Electric  Power  Commission 

The  first  ten-year  term  of  the  contract  between 
the  Hydro  Electric  Power  Commission  and  the  On- 
tario Po  ipany  for  the  purchase  and  sale 
of  power  would  have  terminated  in  August,  1917. 
Prior  to  that  time,  the  Hydro  Electric  Power  Com- 
mission discussed  the  purchase  of  this  property  with 
nd,  through  an  agreement  dated  April 
12,  1917,  the  Commi  purchased  the  capital 
stock  of  the  Ontario  Power  Company.  The  title  of 
this  company  actually  passed  to  the  Commission  in 
August,   1917. 

By  the  terms  of  this  agreement  the  Ontario  Power 
Company  sold  to  the  Commission  all  of  the  capital 
stock  of  that  company  for  the  sum  of  $8,00 
which  the  Commission  paid  for  with  its  own  deben- 
bearing  a  rate  of  4'/,  per  annum,  payable 
forty  years  from  their  date  of  is^ue.  The  Commis- 
sion in  taking  over  the  stock  of  the  Ontario  Power 
Company  assumed  the  liabilities  of  the  Power  Com- 
pany, of  which  the  funded  debt  consisted  of  about 
$14,700,000. 

In  purchasing  the  Ontario  Power  Company  the 
Commission  obtained  control  of  the  Ontario  Trans- 
mission Company,  all  of  the  stock  of  which  was 
owned  by  the  Ontario  Power  Company. 

Mr.  Gaby,  in  answer  to  the  question  as  to  why 
the  Ontario  Power  Company  was  purchased  when 
an  advantageous  contract  was  in  force,  states : 

"The  Ontario  Power  Company  was  pur- 
chased so  that  the  Commission  could  obtain 
better  control  of  the  power  supply  thus  re- 
sulting in  better  and  more  dependable  service 
to  its  customers  and  the  municipalities,  and 
was  purchased  on  the  basis  of  its  operating 
conditions  and  revenue  obtaining  at  the  time 
of  the  purchase,  also  to  protect  the  munici- 
palities in  their  future  power  supply." 

I  In-   Purchase  of  Power  by  the  Commission  from 
the  Canadian-Niagara   Power  Company 

By  1916  the  Commission's  load  on  the  Niagara 
System  had  grown  to  such  an  extent  that  it  was 
necessary  to  purchase  power  from  the  Canadian 
Niagara  Power  Company  in  addition  to  that  pur- 
chased from  the  Ontario  Power  Company.  The 
Canadian-Niagara  Power  Company  is  paid  $12.00 
per  horsepower  per  year  for  12,000  volt  delivery, 
and  for  the  year  1020  sold  an  average  of  about  68,- 
000  horsepower  to  the  Commission. 

The  Growth  of  Hydro-Electric  Service  Since  1911 

In  Figure  Xo.  3,  showing  the  population  of  the 
Province  of  Ontario,  the  population  of  the  district 
served  by  Hydro,  together  with  the  number  of 
Hydro  customers,  it  will  be  seen  that  for  1911, 
which  was  the  first  year  during  which  Hydro 
operated  for  the  entire  period,  the  districts  served 
brought  Hydro  Service  available  to  about  400,000 
people,  and  that  the  service  has  increased  since  that 
time  until  in  1920  the  districts  having  Hydro  Sendee 


had  a  population  of  about  1,700,000  people.  The 
growth  of  the  population  to  which  Hydro  Service  is 
available  during  the  past  ten  years  has  been  at  a 
rate  of  about  17j^%  per  annum,  while  the  number 
of  consumers  served  has  been  at  a  much  higher  rate. 
By  referring  to  Figure  No.  4  it  will  be  noted  that 
the  number  of  Hydro  consumers  in  1911  constituted 
about  1.7%  of  the  total  population  for  the  Province, 
but  by  1920  these  consumers  had  grown  to  about 
9.4%  of  the  total  population.  In  the  district  served 
by  Hydro  about  10%  of  the  population  were  Hydro 
consumers  for  the  year  of  1911,  and  these  increased 
to  about  17%  for  1920.  Hydro  Sendee  has  now 
been  extended  until  it  is  available  to  approximately 
55%  of  the  total  population  of  the  Province  of 
(  >ntario. 

The  Growth  of  Water  Power  Development  in  the 
Provinces  of  Ontario  and  Quebec 

The  Water  Power  Branch  of  the  Department  of 
Interior  of  the  Dominion  of  Canada  has  complied 
statistics  in  respect  to  the  growth  of  water  power 
developments  for  each  of  the  several  provinces  in 
the  Dominion.  It  has  in  addition  made  surveys  as 
to  the  extent  of  the  undeveloped  water  powers 
available. 

In  its  report  as  of  January  1,  1920,  the  Water 
Power  Branch  stated  that  the  undeveloped  water 
powers  in  the  Province  of  Ontario  amounted  to 
5,800,000  horsepower,  while  those  developed  pro- 
duced a  total  of  1,015,726  horsepower.  For  the 
Province  of  Quebec  the  undeveloped  water  powers 
are  shown  to  be  6,000,000  horsepower,  while  those 
developed  amounted  to  910,029  horsepower.  The 
undeveloped  water  powers  are  computed  upon  the 
basis  of  continuous  power,  and  the  capacity  stated 
is,  therefore,  very  conservative. 

In  Figure  No.  5 'the  growth  of  the  water  power 
development  for  the  Province  of  Ontario  and 
Quebec  between  the  years  of  1911  and  1920  inclu- 
sive, are  shown  on  a  per  capita  basis.  This  method 
of  showing  the  development  was  chosen  in  order  to 
eliminate  the  difference  in  the  population  of  the  two 
Provinces.  Developed  water  power  in  the  Province 
of  Ontario  was  75%  greater  than  that  for  the 
Province  of  Quebec  in  1911,  a  large  part  of  which 
was  due  to  the  developments  on  the  Niagara  River 
at  Niagara  Falls.  In  1915  Ontario  was  leading  the 
Province  of  Quebec  in  the  development  of  its  water 
power  on  a  per  capita  basis  by  12%  and  in  1920  by 
24%. 

For  the  five  year  period  from  1911  to  1915, 
inclusive,  the  growth  of  water  power  development 
in  the  Province  of  Ontario  was  at  a  rate  of  6%  per 
annum,  and  for  the  Province  of  Quebec  was  15.5%. 
The  following  five  years  from  1916  to  1920,  in- 
clusive, was  the  period  of  the  World  War  and  of 
dingly  high  prices  for  construction.  During 
that  period  Ontario  developed  its  water  powers 
at  the  rate  of  3%  per  annum,  as  against  the  develop- 
ment in  Quebec  of  about  1%.  For  the  entire  ten- 
year  period,  the  rates  of  water  power  development 
per  capita   for  the   Province  of   Ontario  has  been 
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about  5%  per  annum,  while  for  the  Province  of 
Quebec  it  has  been  about  9%.  The  results  do  not 
include  the  added  capacity  that  will  be  brought  into 
service  by  the  Queenston-Chippawa  Development 
or  the  Nipigon  Development  in  Ontario,  or  the  ad- 


ditions of  about  60,000  horsepower  under  construc- 
tion in  the  Province  of  Quebec  by  the  Shawinigan 
Falls  Water  Power  Company  and  the  Cedars  Rapids 
Development. 

Figure   5   is  indicative  of   the  difference  in  the 


TABLE  NO.   1 

CAPACITY   AND   CHARACTERISTICS    OF  OPERATING   F'OWER   PLANTS    OWNED    BY   THE   HYDRO- 
ELECTRIC POWER  COMMISSION  IN   1919 

Plant  Name  Big   Chute  Wasdells   Falls  Erindale               Ontario  Power  Co. 

Stream    Severn  Severn  Credit  Niagara 

System  Served  Severn  Wasdells  Niagara  Niagara 

Drainage  Area  Sq.  Miles 2,247  2,080  80  254,708 

Max.  Discharge  Sec.  Ft 10,000  9,000  2,360  — 

Avg.            "            "      " 800  750  211,000 

Min.            "             "      " 260  260  6  168,700 

Gross  Head  Ft 62  14.5  50  213 

Net  Head  Ft 58  14.5  50  180 

HP.   Capacity   5.600  1,200  2,000  200,000 

KVA.       "         4,300  800  —  179,000 

KW.        "         4,000  720  1,200  160,000 

Sec.  Ft.  Flow  at  Full  Capacity..  1,200  1,000  350  13,300 

Frequency  60  60  60  25 

Total  Cost   $633,890  $140,787  —  28,757,614 

Cost  per  HP.  Installed $113  $117  —  $142 

Cost  per  K.W.  Installed $158  $195  —  $179 

Date  Operation  Started July   1,    1914  Oct.   6,   1914  Aug.   1906  1902 

Costructed  or  Purchased Constructed  Constructed  Purchased  Purchased    1917 

Transmission  Voltage  22,000  22,000  13,200  12,000 

30,000 
60,000 

Plant  Name   Healey  Falls  Campbellford  Frankford  Trenton 

Stream  Trent   Canal  Trent   Canal  Trent  Canal  Trent  Canal 

System  Served    Cent.  Ont.  Cent.    Ont.  Cent.  Ont.  Cent.   Ont. 

Drainage  Area  Sq.  Miles —  —  —  — 

Max.  Discharge  Sec.  Ft —  —  —  — 

Avg. _  _  _  _ 

Min.            "             "      "  —  —  —  — 

Gross  Head  Ft 76  23  18  20 

Net  Head  Ft 76  23  18  20 

HP.  Capacity   16,800  5,500  4,800  — 

KVA.       "         11,250  3,750  3,250  3,750 

KW.         "         9,000  3,000  2,600  3,000 

Sec.  Ft.  Flow  at  Full  Capacity..  —  1,930  2,130  2,200 

Frequency  —  60  60  60 

Total  Cost   60  —  — 

Cost  per  HP.  Installed —  —  —  — 

Cost  per  K.W.  Installed —  — 

Date  Operation  Started 1913  1909  1912  1911 

Constructed  or  Purchased Purchased  1916  Purchased  1916             Purchased    1916  Purchased    1916 

Transmission  Voltage    44,000  44,000  44,000  44,000 

Plant  Name   High   Falls  Nipissing  Muskoka  Eugenia    Falls 

Stream   Mississippi  South  Muskoka  Beaver 

System   Served    Rideau  Cent.  Ont.  Muskoka  Eugenia 

Drainage  Area  Sq.  Miles 450  300  677  74 

Max.  Discharge  Sec.  Ft 3,490  4,270  4,470  518 

Avg.            "            "      " 615  225  —  74 

Min.           "            "      " 72  58  116  20 

Gross  Head  Ft 80  92  555 

Net  Head  Ft 78  92  102  530 

HP.  Capacity   3,600  1,600  1,500  8,800 

KVA.       "         2,625  1,060  1,200  5,630 

KW.         "         2,340  900  1,080  4,800 

Sec.  Ft.  Flow  at  Full  Capacity..  445  150  170  140 

Frequency   60  60  60  60 

Total  Cost   $748,914  $314,621  $139,190  $956,769 

Cost  per  HP.  Installed $208  $210  $92.50  $169.90 

Cost  per  K.W.  Installed $368  $350  $128.50  $200.00 

Date  Operation  Started May   1920  1909                   November  18,  1916 

Constructed  or  Purchased Constructed             Purchased   in   1916       Purchased  in  1914  Constructed 

Transmission  Voltage    26,490  22,000  22,000  22,000 

2,200  6,600  4,000 
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I  \I!LE  NO.   I— Continued 

CAPACITY    AND   CHARACTERISTICS   OF   OPERATING    FOWER    PLANTS    OWNED   BY   THE   HYDRO- 

ELECTRIC    POWER   COMMISSION   IN   1919 

Plant   Name   Fenclon   Falls  Auburn 

Stream    Trent   Canal  Otowabee 

in   Served    Cent.  Ont.  Cent.   Ont. 

Drainage  Ana   Sq.   Miles —  — 

Max.   Discharge   Sec.   Ft —  — 

Avg.                            "           —  — 

Min.             ' —  — 

Cross  Head  Ft 24  18 

Net  Head  Ft 24  18 

HP.   Capacity    1,000  2,850 

KVA.       "         800  1,875 

KW.         "         720  1,500 

Sec.  Ft.  Flow  at  Full  Capacity..  550  1,300 

uency   60  60 

Total   Cost    —  — 

•    per    HP.    Installed —  — 

Cost  per  K.W.  Installed —  — 

Date  Operation  Started 1896  1912 

Constructed  or  Purchased Purchased  1916             Purchased    1916 

Transmission    Voltage    44,000  44,000 

(  APACITY  AND  CHARACTERISTICS  OF  POWER  PLANTS  UNDER  CONSTRUCTION   BY  THE  IIYDRO- 

ELECTRIC  POWER  COMMISSION 

Plant   Name   'anney's  Falls                     Nipigon              Chippawa-Queenston 

itn   Trent    River                       Nipigon  Niagara 

System   Served    I  ent.   Ont.                   Thunder   Bay  Niagara 

Drainage  Area   Sq.  Miles 4,400                                9,100  254,703 

Max.   Discharge  Sec.  Ft —                                     —  — 

Avg.            "             "      " 18,000                             4,350  211,000 

Min.           "            "      "  1,400                               —  168,700 

Gross  Head  Ft 48                                   77  316 

Head  Ft 46.5                                  11  305 

HP.   ( Opacity    10.000                             25,000  275,000 

KVA.       "         9,00                             21,200  225,000 

K\V.         "         8.100                              17.000  180,000 

Sec.  Ft.  Flow  at  Full  Capacity..  20,600                             3,300  9,167 

Frequency   60                                   60  25 

Total  Cost    $1,440,000                      $5,600,000  — 

■   per  HP.   Installed S14400                           $224.00  — 

per  K.W.  Installed $178.00                         $330.00  — 

Date  Operation  Started June  1922                        Dec.  1920  — 

Constructed  or  Purchased Constructed           Still    under  construc'n  Under  construction 

Transmission    Voltage    44,000                              110,000  110,000 


policies  pursued  by  governmental  and  private 
management.  In  the  Province  of  Ontario  about 
50%  of  all  capital  invested  in  electric  utilities  is 
!  in  governmental  bodies,  while  in  Quebec  only 
is  owned  by  governmental  agencies.  During 
the  five  years  prior  to  the  war  (from  1911  to  1915, 
inclusive)  when  the  cost  of  construction  was  com- 
paratively cheap,  the  water  powers  in  the  Province 
of  Quebec  were  developed  at  a  rate  of  nearly  three 
times  that  for  the  Province  of  Ontario,  but  when 
the  situation  was  reversed  tor  the  ensuing  five  years 
from  1916  to  1921,  the  policies  adopted  in  the  two 
Provinces  wen'  also  reversed,  and  the  water  power 
development  in  Quebec  fell  off  to  about  one-third 
of  that  of  the  Province  of  Ontario. 

\\  ater  Power  Plants  I  Iwned  and  Under  Construction 
by  the  Bydro-Electric  Power  Commission 

The  Hydro-Electric  Power  Commission  now  owns 
or  operates  fourteen  hydro-electric  plants.  Seven 
of  these  plants  are  on  the  Central  Ontario  System, 


which  is  owned  by  the  Province  of  Ontario,  but 
which  the  Hydro  Electric  Power  Commission  is 
operating  for  the  Province's  account.  Of  the 
balance  of  the  plants  operating  in  1920,  four  plants 
were  constructed  by  the  Commission,  and  three 
plants  were  purchased. 

The  largest  plant  now  operated  is  that  of  the 
Ontario  Power  Company,  located  on  the  Niagara 
River.  This  has  a  capacity  of  approximately  200,000 
horsepower,  40,000  horsepower  having  been  added 
since  its  purchase  by  the  Commission  in  1917. 

There  are  three  hydro-electric  power  plants  being 
constructed  by  the  Commission  at  present,  viz : 
Ranney's  Falls,  for  the  Central  Ontario  System; 
Nipigon,  for  the  Thunder  Bay  System,  and  Queens- 
ton-Chippawa,  for  the  Niagara  System.  The  total 
power-plant  capacity  now  under  construction  is 
310,000  horsepower. 

It  is  expected  that  the  Nipigon  plant  will  be  oper- 
ating with  a  capacity  of  25,000  horsepower  in  the 
near  future,  and  the  latest  advice  on  the  Queenston- 
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Relation  of   generating   capacity, owned  by  the  H.E.P.C. 
to  the  peaks  upon  the  systems  served. 

CT 

^\ 

1 

1 

I 

m: 

^■B 

1 

■ 

• 
CD 
CO 

TT 

I 

•o    • 

'      v 

1 
1 

Lrect  power  consumers  of   the  Ontario  Powe r  Co 
tcluded. 

rd 

i — Cra 

aj'ajvJ 

^ 

ipacity   owned  by  H.E.P.C.    through  purcha 

apacity  constructed  by  H.E.P.C. 

3ak  load  Niagara  System. 

sak  load  Central  Ontario   System. 

3ak   load  other  Systems. 

<o               Peak  loads  shown  are  the  horsepower  purch 
£                   by  the  municipalities  at   the  point  of  s 

UK)     P 

*    PUB 

o 

CM 

snoqj 

o 
o 

r-t 

1 

<■  — ■ 

"- M  1 

rH 

fc 

ON 
* 

o 

to 

1 

irt 

K 

■m  i 

*"• 

Q 

ON 
rH 

o 

i 

i 

■■ 

^ 

r-l 

t 

ON 

rH 

CM 

o 

i 

K  .. 

^ 

rH 

Cr 

ON 

rH 

ON 

rH 

o 

CVJ 

o 

CM 

1 

o 
c\ 

c\ 

O  (X,  0* 

ODD 

o 
o 

OJ 

0-. 

D 

o 

55 

O 

to 

r-t 

CO 

J9M0( 
O 

SO 

o 

CM 

A 

i 

o 

57 


Murray  and  Flood  Report 


Chippawa  Development  is  that  the  first  two  units 
of  55,000  horsepower  each  will  be  in  operation  early 
in  1922,  and  the  three  additional  units  will  be  in 
operation  the  latter  part  of  1922. 

The  characteristic  statistics  of  these  several  plants 
are  given  in  Table  No.  1. 

By  1920  the  Commission  owned  and  controlled 
about  257,550  horsepower  in  hydro-electric  plants 
which  were  at  that  time  operated. 

During  a  hearing  before  the  Committee  on  Water 
Power  of  the  House  of  Representatives  of  the 
Sixty-Fifth  Congress  of  the  United  States,  held 
April  15,  1918,  the  following  was  brought  out: 


Mr.  Ferris. 


Sir  Adam  Beck. 


Mr.  Ferris. 


Sir  Adam  Beck. 
Mr.  F.  A.  Gaby, 
(Chief    Engineer) 


Mr.  Ferris. 

Sir  Adam   Beck. 
Mr.  Ferris. 


"How  long  has  it  been  since 
there  was  any  great  activity, 
since  large  activity  began  in 
the  territory  of  Ontario?" 
"In  1896  or  1898  the  first 
leases  were  issued  at  Niagara 
Falls." 

"And  the  Province  of  Ontario 
issued    leases    at    Niagara    in 
1896  you  say?" 
"Yes." 

"The  first  one  was  as  early  as 
1887.  Then  they  were  revised 
from  time  to  time,  and  in  1902 
they  became  operative  agree- 
ments." 

"And  then  the  great  activity 
began  ?" 
"Yes." 

"What  I  am  trying  to  get  at 
is  that  the  great  activity  and 
the  large  percentage  of  this 
750,000  horsepower  of  hydro- 
electric energy  was  developed 
in  the  last  fifteen  years." 
"We  claim  there  was  not  any 
great  activity  until  we  entered 
the  field." 

"And  when  was  that?" 
"In   1905." 

"Then  a  fair  statement  would 
be  that  the  great  activity,  the 
large  development  of  hydro- 
electric energy  from  the  Pro- 
vince of  Ontario  was  from 
1905  to  1918?  Is  that  right?" 
Sir  Adam   Beck.     "From  1902  to  1918." 

Later    during    the    hearing    the    following    was 
brought  out : 

Mr.  Ferris.  ".    .    .1  wish  you  would  tell 

us  for  the  record  what  devel- 
opment in  horsepower  has  ac- 
tually taken  place  in  the  last 
eight  years  in  which  your 
commission  has  been  in  actual 
operation,  where  you  are 
granting  terms  for  licenses  for 
a  short  term,  and  under  regu- 


Sir  Adam   Beck. 


Mr.  Ferris. 

Sir  Adam   Beck. 

Mr.  Ferris. 


Mr.  Ferris. 

Sir  Adam   Beck. 


Mr.  Ferris. 


lations  and  under  a  reversion- 
ary clause  and  without 
obligatory  agreement  on  the 
part  of  the  Government  to 
reply.  That  is  what  I  want 
to  get." 
Sir  Adam  Beck.  "Well  the  total  leases  that 
have  been  granted  would  not 
exceed  five  or  six  hundred 
thousand  in  the  last  ten  or 
twelve  years.  I  am  sure  of 
that." 

"Five    or    six    hundred   thou- 
sand horsepower?" 
"Yes,  but  some  of  those  were 
granted   before   the   Commis- 
sion came  into  existence." 
"That  is  nearly  all  of  the  750,- 
000  horsepower?" 
Sir  Adam   Beck.     "Yes.       The     three     Niagara 
companies     had    their    leases 
when  we  began  this  work.    In 
fact,  the  Electric  Development 
Company  just  previous  to  our 
coming    into    office    had   been 
given    an    additional    right   to 
generate  125,000  horsepower, 
but  it  required  to  be  validated 
by  an  act  of  the  Legislature, 
and  there  being  a  change  of 
Government,    we    refused    to 
validate    that    125,000    horse- 
power.    They  did  not  get  the 
additional  power." 
"How  much,  then,  was  actual- 
ly in  general  use,  either  from 
Niagara    or   any    one    of    the 
other  twelve  projects  that  you 
have  in  vogue  up  there,  eight 
years  ago,  and  how  much  is 
actually  in  use  now?" 
"I  do  not  think  more  than  two 
or    three    hundred    thousand 
horsepower." 
To  one  not  thoroughly  familiar  with  the  history 
of   the   situation   in  the   Province   of    Ontario,   the 
above    statements,    taken    from    the    record    of    the 
hearing  before  the  Congressional  Committee,  would 
make  it  appear  that  a  large  portion  of  the  actual 
water    power    developments    in    the    Province    (if 
Ontario  has  originated  with,  and  has  been  originally 
made    under   the    direction    of    the    Hydro-Electric 
Power  Commission.     The  actual  facts  of  the  situa- 
tion are  brought  out  in  Figure  No.  6.     This  figure 
shows  by  years  from  1911  to  1920  the  amount  of 
hydro-electric   power   plant    capacity    controlled   by 
the  Hydro-Electric  Power  Commission,  subdivided 
into  that  which  was  actually  constructed  by  the  Com- 
mission, and  that   which   it  obtained   through   pur- 
chase.    The  chart  is  not  carried  back  farther  than 
1911  because  before  that  date  the  Commission  did 
not  own   sufficient  capacity  to   show  on   the  chart. 
This  figure  also  shows  the  power  sold  by  the  Corn- 


Mr.  Ferris. 


Sir   Adam   Beck. 
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mission  to  its  several  systems,  as  taken  from  the 
load  curves  given  in  its  annual  reports,  and  these 
peak  loads  have  been  subdivided  into  the  Niagara 
system,  which  is  by  far  the  largest;  the  Central 
rio  system,  which  is  second  in  size,  and  the 
total  of  the  other  systems. 

Referring  to  Figure  No.  6  it  is  noted  thai  for 
1911  the  Hydro-Electric  Power  Commission  con- 
trolled hydro-electric  power  plant  capacity  sufficient 
to  supply  aboul  11%  of  the  maximum  amount  of 
r  sold.  By  1918  the  Commission  owned  plant 
ity  sufficient  to  supply  109^5  of  the  maximum 
amount  of  energy  sold,  and  by  1^20  the  amoin 
plant  capacity  owned  was  sufficient  to  supply  11<>', 
of  the  maximum  amount  of  power  sold.  IIov 
the  Commission  during  both  the  latter  periods  was 
exporting  about  60,000  horsepower  to  the  United 
States,  so  that  its  available  plant  capacity  could 
supply  but  77c/c  in  1918,  and  about  84%  in  1920,  of 
the  maximum  amount  of  power  sold  on  the  Canadian 
side  of  the  frontier.  There  is  still  another  factor 
that  must  be  considered,  and  that  is  the  diversity 
existing  between  the  consumer's  loads  and  the  load 
upon  the  power  plants,  which  would  reduce  these 
ratios  somewhat.  This  has  been  dealt  with  in  sec- 
tion "D"  under  the  costs  for  the  Ontario  Power 
Company. 

In  191 1  the  Commission  had  constructed  no  power 
plant  capacity.  By  1918  the  amount  of  capacity 
constructed  by  the  Commission  was  3 '  j  %  of  the 
total  owned  and  controlled  by  it,  and  this  had  grown 
by  1920  to  23%  of  all  capacity  owned  and  controlled 
by  it. 

It  is  apparent  from  these  figures  that  private 
enterprise  has  taken  the  entire  risk  in  the  develop- 
ment of  the  water  power  resources  of  the  Province 
dt"  <  Intario.  This  is  emphasized  by  the  figures  of 
the  Dominion  Water  Power  Branch  of  the  Depart- 
ment of  Interior,  which  shows  the  total  development 
of  water  power  in  the  Province  of  Ontario,  as  of 
May  30,  1921,  to  be  about  1,052,000  horsepower. 
compared  to  which  the  capacity  actually  constructed 
by  the  Hvdro-Electric  Power  Commission  as  of 
October  31,  1920,  is  60.400  horsepower.  In  1918, 
as  of  October  31st.  the  Hydro-Electric  Power  Com- 
mission had  constructed  plants  to  about  6,800  horse- 
power in  capacity  and  if,  as  stated  by  Sir  Adam 
Beck,  the  total  then  developed  water  power  capacity 
of  the  Province  of  Ontario  was  750,000  horsepower, 
the  Commission  had  constructed  less  than  1%  of 
this  total. 

The   Power   Contracts   of  tin"   Municipalities   with 
the   Hydro-Electric  Power  Commission 

in    I'M')  and   1920 

The  combined  load  curves  for  all  of  the  system 
operated  by  the  Hydro-Electric  Power  Commission 
is  given  in  Figure  No.  7  for  the  years  1919  and 
1920.  The  Thunder  Bay  and  Ottawa  systems  are 
not  included  for  the  reason  that  the  statistics  are 
not  published  in  the  annual  report  of  the  Hydro- 
Flectric  Power  Commission.  The  figure  also  in- 
cludes only  that  portion  of  the  load  of  the  Ontario 


Power  Company  which  is  sold  directly  to  the 
Niagara  System. 

For  the  fiscal  year  ended  October  31,  1919,  the 
peak  load  came  in  the  month  of  October,  and  was 
approximately  210,000  horsepower,  while  for  the 
fiscal  year  ended  October  31,  1920,  the  peak  load 
came  in  the  month  of  September  and  was  about  226,- 
000  horsepower.  This  growth  of  the  peak  load  was 
at  a  rate  of  about  7j/>%.  The  average  load  for  the 
fiscal  year  of  1920,  however,  showed  a  growth  over 
that  for  the  fiscal  year  of  1919  of  about  17%.  The. 
ratio  of  the  average  load  to  the  peak  load  for  1919 
was  88%,  while  for  the  year  1920  it  rose  to  91%. 

For  the  year  1919  the  peak  load  of  the  several 
different  systems  operated  by  the  Commission  all 
came  in  the  month  of  October,  but  for  the  year  1920 
the  peak  loads  on  the  several  systems  came  in  dif- 
ferent months,  causing  a  diversity  factor  of  1.025 
between  the  several  systems.  It  is  probably  as  the 
mis  are  expanded  and  increased  in  number  in 
accordance  with  the  Hydro-Electric  Power  Commis- 
sion's present  plans  that  the  diversity  between  the 
systems  will  increase,  making  it  advantageous  to 
interconnect  them  so  as  to  take  advantage  of  joint 
reserves.  The  difficulty  in  doing  this  will  arise 
from  the  Commission  having  adopted  different 
frequencies,  namely.  25  cycles  on  the  Niagara  System 
and  60  cycles  for  all  other  systems. 

The  Clean-up  Deal 

In  1917  the  Provincial  Legislature  passed  an  Act 
for  the  regulation  of  water  powers  by  which  the 
Lieutenant-Governor  in  Council  was  empowered  to 
appoint  inspectors  to  determine  not  only  the  water 
that  could  be  diverted  but  the  horsepower  that  could 
be  developed  from  water  powers  within  the  Province 
of  Ontario.  Should  the  inspectors  find  that  the 
Tower  Company  was  either  taking  water  in  excess 
or  producing  power  in  excess  of  the  amount  it  was 
entitled  to,  the  Lieutenant-Governor  in  Council  was 
empowered  to  order  all  excess  power  delivered  to 
the  Hydro-Electric  Power  Commission  of  Ontario. 

In  the  latter  part  of  1917,  subsequent  to  the  pas- 
sage of  this  Act,  a  Royal  Commission  was  appointed 
by  the  Lieutenant-Governor  in  Council  to  inquire 
into  the  claims  of  the  Electrical  Development  Com- 
pany  that  it  was  not  receiving  adequate  water  to 
develop  its  full  capacity.  The  investigation  of  this 
Commission  included  not  only  this  subject,  but  in- 
quired as  to  the  amount  of  commercial  horsepower 
the  Electrical  Development  Company  was  entitled 
to,  and  it  rendered  a  decision  as  to  the  amount  and 
value  of  the  excess  power  developed  by  this  com- 
pany which  should  be  delivered  to  the  Hydro-Elect  ric 
I  '<  iwer  Commission  of  Ontario. 

In  brief,  the  decision  of  the  Royal  Commission 
allowed  to  the  Electrical  Development  Company  a 
larger  diversion  of  water  than  was  permitted  it  by 
the  Order  in  Council  of  1914.  The  Commission 
found  that  the  Electrical  Development  Company  was 
not  entitled  to  develop  over  125,000  commercial 
horspower  although  the  capacity  of  its  plant  was 
150.000  horsepower,  and  that  all  power  in  excess  of 
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125,000  horsepower  should  be  delivered  to  the 
Hydro-Electric  Power  Commission  for  a  price  of 
$9.00  per  horsepower  per  year. 

The  Hydro-Electric  Power  Commission  in  1918 
started  to  take  power  under  this  ruling,  from  the 
Electrical  Development  Company,  and  the  Electrical 
Development  Company  protested  against  the  deci- 
sion of  the  Royal  Commission  in  respect  to  the  rate 
which  it  was  allowed  for  this  power  taken  by  the 
Hydro-Electric  Power  Commission.  A  decision 
was  later  rendered  by  the  Courts  which  required  the 
Ontario  Power  Company  to  pay  to  the  Electrical 
Development  Company  a  rate  higher  than  that  rec- 
ommended by  the  Royal  Commission. 

The  Electrical  Development  Company  was  orig- 
inally owned  and  controlled  by  the  Mackenzie  and 
Mann  interests,  which  also  owned  and  controlled 
other  utility  properties  in  the  city  of  Toronto 
through  a  holding  company  known  as  the  Toronto 
Railway  Company. 

The  Toronto  Railway  Company  owns  and  controls 
all  of  the  stock  of  the  Toronto  Power  Company, 
which  in  turn  owns  and  controls  all  but  $13,100.00 
of  the  stock  of  the  Electrical  Development  Company 
and  all  of  the  stock  of  the  Toronto  Electric  Com- 
pany, which  is  the  local  electrical  distributing  com- 
pany for  the  city  of  Toronto. 

The  Electrical  Development  Company  in  turn 
owns  all  the  stock  and  bonds  of  the  Toronto  Niagara 
Power  Company,  which  is  the  transmission  company 
owning  the  lines  and  transformer  stations  between 
the  power  plant  of  the  Electrical  Development  Com- 
pany at  Niagara  Falls  and  the  City  of  Toronto. 

In  the  earlier  days  of  the  Hydro-Electric  Power 
Commission,  the  City  of  Toronto  endeavored  to 
purchase  the  property  of  the  Toronto  Electric  Light 
Company  in  order  to  eliminate  the  duplication  of  the 
distributing  systems  in  the  city  of  Toronto,  and  it 
offered  to  pay  the  stockholders  of  the  Toronto  Elec- 
tric Light  Company  $135.00  per  share  for  all  the 
capital  stock  and  to  assume  all  of  the  liabilities  of 
the  company.  It  furthermore  agreed  to  allow  the 
stockholders  to  retain  the  cash  then  in  the  treasury 
of  the  company.  The  Toronto  Electric  Light  Com- 
pany was  not  at  that  time  directly  owned  by  the 
Mackenzie  and  Mann  interests,  but  upon  this  offer 
being  made  by  the  City  of  Toronto  these  interests, 
through  the  Toronto  Railway  Company,  purchased 
the  Toronto  Electric  Light  Company  at  a  price  sub- 
stantially the  same  as  that  offered  by  the  Municipal 
Hydro-Electric  Commission  of  Toronto.  Thus  in 
Toronto  there  have  been  two  electric  utility  in- 
terests competing  with  each  other,  namely,  the  Muni- 
cipal Hydro-Electric  Commission  of  Toronto  and 
the  Toronto  Electric  Light  Company,  and  this 
competition  has  resulted  in  a  considerable  duplication 
of  the  distribution  systems,  resulting  in  a  greater 
capital  expense  than  is  necessary  for  the  service 
of  this  community.  The  Hydro-Electric  Power 
Commission  has  had  since  its  inception  the  power  to 
expropriate  the  property,  but  it  has  not  exercised 
that  right,  and  these  competitive  conditions  have 
existed  over  a  period  of  about  ten  years. 


Negotiations  have  taken  place  from  time  to  time 
with  respect  to  the  purchase  of  the  various  utility 
properties  owned  by  the  Mackenzie  and  Mann 
interests.  The  Toronto  Street  Railway  Company, 
which  was  also  owned  and  controlled  by  the  Toronto 
Railway  Company,  will  be  purchased  by  the  City  of 
Toronto  and  already  has  been  turned  over  to  it  for 
operation  since  September,  1921.  The  price  to  be 
paid  for  this  company  is  at  present  in  process  of 
being  determined  by  arbitration. 

In  December,  1920,  representatives  of  the  Toronto 
Railway  Company,  of  the  Hydro-Electric  Power 
Commission  of  Toronto,  and  of  the  City  of  Toronto, 
finally  came  to  an  agreement  regarding  the  pur- 
chase of  the  several  utilities  owned  and  controlled 
by  the  Toronto  Railway  Company.  This  purchase 
is  popularly  knows  as  the  "clean  up  deal."  The 
terms  of  this  purchase  are  set  forth  in  a  letter  to 
Sir  Adam  Beck  by  Mr.  Robert  J.  Fleming,  General 
Manager  of  the  Toronto  Railway  Company,  dated 
December  5,  1920,  and  since  that  time  the  various 
properties  to  be  taken  over,  while  still  being 
operated  by  the  original  owners,  are  being  operated 
in  trust  for  the  proposed  purchasers. 

The  actual  agreements  for  the  transfer  of  these 
properties  have  not  been  signed,  but  it  is  expected 
that  the  transfer  will  be  made  at  an  early  date,  inas- 
much as  there  are  only  certain  minor  matters  to  be 
settled  and  most  of  these  are  points  of  discussion 
between  the  City  of  Toronto  and  the  Hydro-Electric 
Power  Commission  of  Ontario,  rather  than  with  the 
owners  of  the  property. 

By  the  terms  of  a  letter  addressed  to  the  Mayor 
and  Board  of  Control  of  the  City  of  Toronto  by  Sir 
Adam  Beck,  the  terms  of  the  "clean  up  deal"  may  be 
stated  as  follows : 

The  Hydro-Electric  Power  Commission,  on 
behalf  of  the  City  of  Toronto,  agrees  to  buy  from 
the  Toronto  Railway  Company  all  of  the  stock  of 
the  Toronto  Power  Company,  the  Toronto  and  York 
Radial  Railway  Company  and  the  Schonberg  and 
Aurora  Railway  Company. 

The  Toronto  Power  Company  owns  and  con- 
trols— 

(a)  The  Electrical  Development  Company,  which 
in  turn  owns  and  controls  the  Toronto 
Niagara  Power  Company. 

(b)  The  Toronto  Electric  Light  Company. 

In  this  transaction  the  Hydro-Electric  Power 
Commission  will  pay  over  to  the  Toronto  Power 
Companv  for  the  stock  of  these  three  companies : 

(a)  $6,971,295.00  in  20-year,  6%  bonds  of  the 
City  of  Toronto. 

(b)  $2,375,000.00  in  20-year,  6%  bonds  of  the 
Hydro  -  Electric  Power  Commission  of 
Ontario. 

fc)   $612,528.00   in    20-year,    6%    bonds    of    the 

Hydro  -  Electric      Power      Commission      of 

Ontario. 

The    Commission    will    further   assume    $22,775,- 

177.00  of  indebtedness  of  these  several  companies, 

making  the  tola!  purchase  price  $32,734,000.00. 

Of  the  total  purchase  price,  the  Hydro-Electric 
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Power  Commission  of  Ontario  either  pays  in  its 
own    bonds,    or   assumes    the    indi  3S    of    the 

companies  taken  over,  to  the  extent  of  $22,547,705, 
and  in  return  for  this  money  obtains  the  ownership 
of  the  Electrical  Development  Company's  plant,  the 
transmission  line  and  transformer  stations  of  the 
nto  Niagara  Tower  Company  and  the  steam 
electric  plant  in  the  City  of  Toronto.  The  Commis- 
sion will  own  the  Toronto  and  York  Radial  Railway 
free  from  debt,  obligating  itself  to  issue  $2,375,000 
of  its  boi  its  purchase.    The  Hydro-Electric 

Power  Commission,  accordingly,  through  the  issu- 
ance of  its  own  securities  and  by  assuming  the 
liabilities  of  the  property  taken  over,  will  have  in- 
creased its  liabilities  $24,922,705.00  by  this  trans- 
action. 

The  City  of  Toronto,  either  through  the  issuance 
of  its  own  debentures  or  through  assuming  the  bonds 
of  tbe  Toronto  Electric  Light  Company,  increases 
its  liabilities  by  $7,811,295. 

Mr.  Gaby,  in  answer  to  the  questions  given  in 
Section  "A,"  asking  the  reason  for  the  proposed 
purchase  of  the  Electrical  Development  Company, 
by  tbe  Commission,  states: 

"To  conserve  and  prevent  economic  loss 
due  to  the  duplication  of  systems  within  the 
Niagara  District  and  the  properties  could  be 
purchased  with  existing  contracts  on  a  self- 
supporting  basis." 

The  Hydro-Electric  Power  Commission's  Commit- 
ments for   Future  Power  Developments 

Tn  addition  to  the  purchase  of  the  Electrical 
lopment  Company  just  described,  the  Hydro- 
Electric  Power  Commission  has  under  construction 
three  new  power  developments,  the  details  of  which 
have  been  previously  described.  The  two  larger  of 
these  are  the  development  on  the  Nipigon  River  and 
the  Queenston-Chippawa  Development  on  the  Niag- 
ara River,  and  these  powers,  when  completed  to  their 
proposed  ultimate  capacity,  will  make  available  to 
the  Thunder  Bay  district  and  the  Niagara  district  a 
very  much  greater  amount  of  power  per  capita  than 
is  now  obtainable.  The  Niagara  System  proper  for 
the  fiscal  year  ending  October  31,  1920,  had  avail- 
able about  223,000  horsepower,  including  power 
purchased  by  the  Commission  from  the  Electrical 
Development  Company  and  the  Canadian-Niagara 
Power  Company,  but  excluding  the  exportation  of 
power  to  tbe  United  States  by  tbe  Ontario  Power 
Company,  and  this  capacity  amounts  to  about  191 
horsepower  per  1.000  of  population  for  the  Niagara 
district.  Adding  to  this  the  commercial  horsepower 
for  the  Niagara  System  that  will  be  made  available 
by  the  purchase  of  the  Electrical  Development  Com- 
pany, and  also  adding  the  capacity  available  from 
private  companies  in  tbe  Niagara  district,  but 
deducting  tbe  exported  power  to  the  United  States 
by  the  Electrical  Development  Company  above, 
shows  there  is  available  in  the  Niagara  district  a 
total  of  about  356  horsepower  per  1.000  of  popula- 
tion. The  proposed  ultimate  capacity  for  the 
Queenston-Chippawa  Development  is  650,000  horse- 


er  and,  estimating  a  portion  of  Ontario  Power 
Company  plant  closed  for  tbe  lack  of  water,  will 
give  tbe  Niagara  district  a  total  power  plant  capacity 
of  about  960,000  horsepower,  after  deducting  the 
power  now  exported  to  the  United  States.  This 
amount  of  capacity  would  make  available  about  814 
horsepower  for  each  1,000  of  population  on  the 
Niagara  district,  which  is  over  four  times  as  great 
as  that  available  from  the  Commission's  power 
plants  at  present,  and  over  twice  as  great  as  that  now 
available  from  all  sources. 

The  total  population  served  from  the  Thunder 
Pay  System  is  approximately  35,000.  The  Com- 
mission  is  just  completing  a  plant  on  the  Nipigon 
River  with  a  present  capacity  of  25,000  horsepower, 
thus  making  available  within  the  district  715  horse- 
power per  1,000  of  population,  or  nearly  3.7  times 
as  much  as  is  now  available  for  the  people  of  the 
Niagara  district.  I  [owever,  the  ultimate  capacity  of 
the  Nipigon  Development  is  75,000  horsepower, 
which  will  make  available  over  2,000  horsepower 
pir  1.000  of  population,  or  over  3  times  as  much  as 
is  now  available  for  the  Commission's  plant  for  the 
people  of  the  Nipigon  System.  In  addition  to  the 
Commission's  capacity  on  the  Nipigon  River,  there 
is  35,000  horsepower  owned  by  private  interests  in 
this  district,  so  the  total  capacity  available  for  the 
district  would  be  110,000  horsepower,  or  over  3,000 
horsepower  per  1,000  of  population,  which  is  nearly 
four  times  that  for  the  power  developments,  both 
municipal  and  private,  now  proposed  for  the  Nia- 
gara district.  The  power  plant  capacity  available 
per  1,000  of  population  for  each  of  the  several 
systems  of  the  Commission  is  given  in  Figure  No.  18 
of  Section  G. 

The    Extent    of    the    Hydro-Electric    Power 
Commission's  Transmission  System 

As  of  October  31,  1920,  the  Hydro-Electric  Power 
Commission  had  transformer  and  distributing  sta- 
tions to  the  capacity  of  nearly  1,000,000  horsepower. 

The  total  route  miles  of  100,000  volt  transmission 
lines  were  536,  while  the  circuit  route  miles  were 
740.  In  addition  there  were  2,335  route  miles  of 
transmission  and  distribution  lines  owned  by  tbe 
Commission  on  behalf  of  the  municipalities  and  op- 
erating at  voltages  from  44.000  to  2,200  volts.  These 
figures  do  not  include  any  of  the  distribution  systems 
owned  directly  by  tbe  municipalities  in  the  several 
cities,  towns  and  villages  in  the  province. 

Organization   of  the   Hydro-Electric  Power 
Commission 

The  Hydro-Electric  Power  Commission  of  \ 
Ontario  is  composed  of  three  members.  The  Chair- 
man, Sir  Adam  Beck,  has  held  that  office  since  the 
formation  of  the  Commission  in  1907.  The  other 
two  members  of  the  Commission  are  Colonel  Car- 
michael,  who  was  appointed  soon  after  the  present 
Government  took  office,  and  Mr.  Frederick  Miller, 
who  was  appointed  in  the  Fall  of  1921  by  Premier 
Drury.  The  staff  of  the  Commission  is  headed  by 
Mr.  1''.  A.  Gaby,  Chief  Engineer;  Mr.  W.  W.  Pope, 
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Secretary;  Mr.  J.  W.  Gilmore,  Treasurer,  and  Mr. 
W.  G.  Pierdon,  Accountant.  Each  of  these  execu- 
tives has  a  staff  for  carrying  on  the  work  of  the 
Commission. 

SECTION  C— (PART  II) 

LAWS  IN  RESPECT  TO  THE  AUTHORITY  OF 
THE  HYDRO-ELECTRIC  POWER  COMMIS- 
SION OF  ONTARIO  AND  THE  RELATIONS  OF 
THE  PROVINCE  AND  MUNICIPALITIES  TO 
THE  COMMISSION 

The  laws  enacted  by  the  Provincial  Legislature 
of  Ontario  with  respect  to  the  existing  Hydro- 
Electric  Power  Commission  were  first  placed  upon 
the  statute  books  in  1906  and  have  been  amended 
from  time  to  time  up  to  the  present. 

The  activities  of  the  Hydro-Electric  Power  Com- 
mission have  been  largely  increased  through 
separate  amendments  and  additions,  and  the  powers 
and  functions  of  this  Commission  as  legally  granted 
by  the  Legislature  of  the  Province  are  outlined 
under  headings  1  and  2,  inclusive,  following: 

1.  Laws    Relating    to    the    Appointment    of    the 

Hydro-Electric  Power  Commission  of  Ontario 

and  the  Keeping  of  Their  Accounts 

Appointment  of  Hydro-Electric  Power  Commis- 
sioners : 

The  Commission,  consisting  of  three  members,  is 
appointed  by  the  Lieutenant-General  in  Council,  two 
of  whom  may  be  and  one  of  whom  shall  be  a  mem- 
ber of  Executive  Council. 

The  tenure  of  office  is  at  the  pleasure  of  the 
Lieutenant-General  in  Council. 

By  the  original  law  of  1906,  the  salary  of  the 
Commissioners  was  left  to  the  discretion  of  the 
Lieutenant-General  in  Council.  This  was  amended 
in  1912  and  the  salary  of  the  Chairman  was  re- 
stricted to  not  greater  than  $6,000  per  annum,  pay- 
able out  of  the  Consolidated  Revenue  Fund  of 
Ontario.  In  1914,  further  amendment  was  added, 
by  which  the  municipal  corporation  shall  annually 
pay  "such  sum  not  exceeding  $15,000  per  annum  as 
the  Lieutenant-General  in  Council  may  direct  to  the 
Chairman  and  other  members  of  the  Commission  as 
remuneration  for  their  services  in  addition  to  any 
sum  payable  to  them  out  of  the  Consolidated 
Revenue  Fund."  In  addition  to  the  salaries  paid  to 
the  Commission  through  the  above  laws,  the  Chair- 
man of  the  Commission  receives  additional  compen- 
sation as  the  President  of  the  Ontario  Power  Com- 
pany. Several  of  the  other  officers  of  the  Commis- 
sion, such  as  the  Chief  Engineer,  the  Secretary  and 
the  Treasurer,  also  receive  compensation  for  their 
services  in  connection  with  the  Ontario  Power 
Company,  in  addition  to  that  paid  to  them  directly 
by  the  Commission. 

The  Commission  in  1906  was  given  the  power  to 
charge  the  salaries  and  expenses  of  the  officers  of 
the  Commission  to  the  various  works  of  the  Com- 
mission, except  that  where  not  properly  chargeable, 


they  may  be  payable  out  of  such  moneys  as  may 
be  appropriated  for  the  purpose  by  legislature. 

"The  apportionment  by  the  Commission  of  such 
salaries,  traveling  and  other  expenses  shall  be  final." 
6  Geo.  V,  c.  19,  s.  3. 

Books  and  Accounts  to  be  kept  by  the  Commis- 
sion : 

Until  1916,  the  law  did  not  define  the  books  and 
accounts  to  be  kept  by  the  Commission.  In  1916, 
the  Comptroller  of  the  Commission  was  directed 
by  legislature  to  keep  a  system  of  accounts,  subject 
to  the  approval  of  the  Commission ;  these  books  at 
all  times  to  be  open  to  inspection  by  any  person 
appointed  by  the  Commission  for  that  purpose,  and 
the  law  provides  that  these  books  shall  be  audited") ^ 
either  by  the  Auditor-General  of  the  Province,  or 
by  an  auditor  to  be  employed  by  the  Commission 
with  the  approval  of  the  Lieutenent-Governor  in 
Council. 

By  Act  6,  Geo.  V,  c.  19,  s.  3,  the  Commission  is  re- 
quired to  report  to  the  Treasurer  of  Ontario  before 
the  15th  day  of  February  of  each  year  with  regard 
to  the  following: 

(a)  As  to  the  assets  and  liabilities  (direct  and 
indirect)  as  of  December  31st  preceding. 

(b)  As  to  the  cash  transactions,  including  re- 
ceipts and  disbursements  for  the  year  end- 
ing December  31st  preceding. 

(c)  As  to  revenues,  income  and  interest 
earned  and  expenses  in  connection  with  the 
operation,  maintenance  and  administration 
of  the  undertaking  for  the  year  ending 
December  31st  preceding. 

(d)  As  to  the  sources  and  expected  amounts 
of  income  and  the  payment,  loans  and  ad- 
vances and  purpose  of  same  for  the  next 
succeeding  year. 

(e)  As  to  the  amounts  and  particulars  of  liabili- 
ties for  the  next  succeeding  year. 

(f )  As  to  the  securities  and  evidences  of  indebt- 
edness which  it  is  contemplated  will  be 
created,  issued  and  sold  for  the  next  suc- 
ceeding year. 

By  the  above  act  of  1916,  the  Provincial  legisla- 
ture could  have  been  put  in  a  position  to  not  only 
know  the  book  cost  of  the  undertaking,  but  also  the 
amounts  of  money  that  would  be  required  by  the 
Commission  during  the  succeeding  year  to  be  raised 
by  such  legislative  enactment.  However,  in  1918, 
by  an  amendment  of  8  Geo.  V,  c.  14,  s.  3,  the  law 
was  so  changed  that  it  was  unnecessary  for  the 
Commission  to  inform  the  legislature  as  to  the 
revenues  and  expenses  for  the  previous  year  and  as 
to  the  amounts  of  money  that  would  be  required 
for  the  succeeding  year.  This  latter  amendment 
changed  the  1916  act  to  the  following: 

(a)  A  statement  of  assets  and  liabilities  as  of 
October  31st  last  preceding. 

(b)  A  statement  of  capital  costs  of  each  system 
operated  by  the  Commission. 

(c)  This  section  of   1916  act  was  repealed. 

(d)  A  statement  showing  the  operating  sur- 
plus  and   deficit,   charges   for   reserves   and 
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charges    for   sinking   fund   for   each   muni- 
cipality on  October  31st. 
Profits  earned  by  each  system  from  the  sale 
of  power  to  other  than  municipal  corpora- 
tions. 

Statement  of  amount  of  indebtedness  due 
or  owing  by  municipal  or  other  corporations 
to  the  Commission. 

2.   Powers    Granted    to   the   Hydro-Electric   Power 
Commission   by   the  Legislature  of  the 
Province  of  Ontario 
Powers  Granted  by  the  Power  Commission  Act 
of  191 

(  1  )    To  acquire  lands,  water  powers  and  works. 

(2)  To  acquire  plant  and  property  of  trans- 
mission companies  and  to  construct  trans- 
mission  systems. 

(3)  To  contract  for  the  supply  of  power  to  the 
Commission. 

(  4  i   To  expropriate  property,  plants,  equipment, 

(5)  To  hear  complaints  as  to  rates  charged 
by  private  companies,  municipalities  or  by 
the  Commission  and  to  have  powers  au- 
thorized, to  be  conferred  upon  a  commis- 
sioner under  the  Act  Respecting  Enquiries 
Concerning  Public  Matters. 
To  report  upon  water  powers  when  required 
by  the  Lieutenant-General  in  Council. 

i  7  |    "No    action    shall    he    brought    againsl    the 
amission  or  against  any  member  thereof 
tor  anything  done  or  omitted  in  the  exercise 
of  hi-  office  without  the  consent  of  the  At- 
torney-* ieneral  for  (  mtario." 

6  Edward  VII,  c.  15.  s.  21. 

(8)  To  apportion  the  cost  of  the  system  to  the 
several   contracting  municipalities. 

(9)  That  the  power  expropriation  shall  extend 
to  all  properties  notwithstanding  the  same 
is  or  may  he  devoted   to  public  uses. 

Powers  Granted  by  the  Power  Commission  Act 
of    1907: 

(10  i  To  supply  power  to  railways  and  clis- 
tributing  companies. 

(11  )  "Neither  the  Province  nor  the  Commission 
nor  any  member  thereof  shall  incur  any 
liability  by  reason  of  an  error  or  omission 
in  any  estimates,  plans  or  specifications  pre- 
pared   or    furnished   by    the    Commission." 

7  Edward  VII,  c.  19,  s.  24. 

Powers  Granted  by  the  Power  Commission  Act 
of   1908: 

Xo  additional  authority  granted. 

Powers  Granted  In-  the  Power  Commission  Act 
of  1909: 

(12)  To  acquire  easements. 

1'owers  Granted  by  the  Power  Commission  Act 
of  1910: 

(13)  Power  of  entry  for  construction  of  a  line. 
Powers  Granted  by  the   Power  Commission  Act 

of  1911: 


(14)   The  right  to  approve  the  distribution  works 

— ^of  a  municipality  or  of  a  private  company. 

Tfl5)  "The  Commission  shall  have  exclusive 
(L^J  jurisdiction  as  to  all  matters  in  respect  of 
which  authority  is,  by  this  Act.  conferred 
upon  it,  and  nothing  done  by  the  Commis- 
sion within  its  jurisdiction  shall  In-  open  to 
question  or  review  in  any  action  or  proceed- 
ing or  by  any  court."  1  Geo.  V.  c.  15.  s.  6. 
16)  "No  court  shall  have  authority  to  grant  or 
shall  grant  an  injunction  or  other  order 
restraining  either  temporarily  or  otherwise, 
the  construction,  maintenance  or  operation 
of  any  works,  the  location  and  mode  of  con- 
struction after  it  shall  have  been  approved 
by  the  Commission,  if  the  same  are  being 
or  have  been  constructed  in  the  place  and 
according  to  the  mode  which  have  been  so 
approved."     1  Geo.  V,  c.  15.  s.  7. 

Powers  Granted  by  the  Power  Commission  Act 
of  1912: 

l  17)  The  right  of  flooding  lands  and  of  improv- 
ing water  powers. 

(18)  The  right  of  acquiring  distribution  plants 
by  purchase  or  by  expropriation. 

(19)  The  right  of  abandoning  lands  after  ex- 
pn  ipriation. 

(20)  The  right  to  regulate  equipment  in  electrical 
works  owned  by  either  municipalities  or  by 
private  corporations. 

i21  |  The  right  to  require  municipalities  to  ap- 
point inspectors  to  see  that  the  above  regu- 
lations are  carried  out. 

i  21 1  The  right  to  order  changes  in  equipment  to 
conform  with  the  above  regulations. 

(  2.:>  i  The  right  to  prescribe  a  system  of  book- 
keeping by  which  municipalities  shall  keep 
their    accounts. 

(24)  "Whenever  it  appears  from  the  accounts 
of  a  municipal  corporation — after  providing 
for  the  payments  required  by  this  Act,  that 
there  is  a  surplus  at  the  credit  of  the 
municipal  corporation,  such  surplus  shall  be 
applied  and  disposed  of  in  such  manner  as 
the  Commission  may.  by  general  regulation 
or  special  order,  direct." 
(a)  To  reduce  indebted)  i<  3S 
(h)  Tn  the  maintenance,  repairs  and  re- 
newal of  works. 

(c)  In  the  extension  of  works 

(d)  Tn  the  formation  of  a  fund  to  be  used 
in  the  future  for  any  purpose."  2  <  ieo. 
V,  c.  14.  s.  22C. 

i  25  )  To  order  the  wires  of  a  municipality  or  a 
company  underground. 

(26)  To  require  persons  or  a  corporation  to  place 
their  lines  in  underground  tunnels  con- 
structed by  a  municipality,  the  construction 
of  which  tunnels  shall  he  subject  to  the 
approval  of  the  Commission. 

Powers  Granted  by  the  Power  Commission  Act 
of    1013: 

No  additional  authority  granted. 
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Powers  Granted  by  the  Power  Commission  Act 
of  1914: 

(27)  To  acquire  flooded  lands  on  behalf  of  a 
municipality. 

Powers  Granted  by  Hydro-Electric  Railway  Act 
of  1914: 

(28)  To  investigate  and  report  to  the  Lieutenant- 
General  in  Council  on  the  cost  of  construct- 
ing and  operating  railways  in  any  locality, 
the  probable  revenue  and  the  practicability 
of  the  undertaking. 

(29)  To  make  agreements  for  the  construction 
and  operation  of  railways  by  the  Commis- 
sion. 

The  Agreement  which  is  a  part  of  the  law  gives 
to  the  Commission  the   following  powers : 

(a)  To  construct  and  operate  railways. 

(b)  To  issue  bonds  to  cover  the  capital  cost. 

(c)  To  regulate  and  fix  the  fares  and  rates 
of   toll. 

(d)  To  combine  the  property  and  works  of  the 
railway  and  power  lines  of  the  Commission 
where  such  combination  is  feasible  and  may 
prove  economical. 

(e)  To  permit  interchange  of  traffic  with  other 
railways. 

(f )  To  supply  electrical  power  for  the  operation 
of  the  railways  at  rates  consistent  with  those 
charged  to  municipal  corporations. 

(g)  To  apportion  annually  the  capital  costs  and 
operating  expenses  of  all  works,  etc. 

(h)  To  apply  revenue  to  the  payment  of 
operating  expenses,  administration  and  an- 
nual charges  for  interest  and  sinking  fund 
on  money  invested  and  to  set  aside  from 
any  revenue  thereafter  remaining  an  annual 
sum  for  the  renewal  of  any  works. 

(30)  The  Commission  is  empowered  to  raise 
money  for  construction  by  the  issue  for  and 
on  behalf  of  the  municipal  corporations  of 
bonds  which  shall  be  payable  in  50  years 
from  date  of  issue.  The  Commission  is  re- 
lieved of  raising  any  sinking  fund  for  the 
retirement  of  bonds  until  after  the  expira- 
tion of  the  first  ten  years  of  the  said  period. 

(31)  The  Commission  shall  not  be  liable  in  any 
manner  for  the  payment  of  such  bonds  ex- 
cept to  the  extent  of  the  moneys  received 
by  the  Commission  as  revenue  from  the 
operation  of  the  railway  after  the  payment 
of  working  expenses,  including  the  cost  of 
electrical  power  and  energy  and  the  cost  of 

S~~\  administration. 

/  (32|  The  Commission  shall  annually  adjust  and 
\_^y  apportion  the  amounts  payable  by  municipal 
corporations.  "No  action  or  prosecution 
shall  be  brought  against  the  Commission  or 
any  member  thereof  or  any  of  its  officers 
or  anything  done  under  this  Act  without 
the  consent  of  the  Attorney-General  of 
Ontario."  4  Geo.  V,  c.  13.  s.  15. 
(33)  "The  Province  shall  not,  nor  shall  the  Com- 
mission, nor  any  member  thereof,  incur  any 


liability  by  reason  of  any  error  or  omission 
in  any  of  the  estimates,  plans  or  specifica- 
tions prepared  or  furnished  by  the  Commis- 
sion."   4  Geo.  V,  c.  31,  s.  16. 

(34)  The  railways  are  vested  in  the  Commission 
in  trust  for  the  municipal  corporations. 

Powers  Granted  by  the  Power  Commission  Act 
of  1915: 

(35)  The  Commission  is  granted  the  power  to 
sell  lands  no  longer  required  for  the  purpose 
of  the  Commission. 

(36)  The  right  to  remove  trees  or  obstructions, 
besides  the  right  of  way. 

(37)  Repeals  rights  of  municipalities  to  appoint 
inspectors  who  shall  be  appointed  by  the 
Commission. 

(38)  "Notwithstanding  any  provisions  contained 
in  the  contract  or  agreement  entered  into 
between  a  municipal  corporation  and  the 
Commission  provided  for  the  determination 
of  questions  arising  under  the  contract  or 
agreement,  or  for  the  settlement  of  any 
dispute  between  the  municipal  corporation 
and  the  Commission  by  the  Lieutenant- 
Governor  in  Council  or  in  any  other  amend- 
ment, the  Commission  may  bring  an  action 
for  any  breach  of  contract  or  agreement 
on  the  part  of  the  municipal  corporation  and 
the  court  may,  in  any  such  action,  grant 
an  injunction  restraining  the  municipal  cor- 
poration from  doing  any  act  or  continuing 
any  such  breach" — 5  Geo.  V,  c.  19,  s. 
15  part. 

Powers  Granted  by  the  Power  Commission  Act 
of   1916: 

(39)  Grants  Commission  power  to  appoint  a  sole 
arbitrator  in  lieu  of  the  usual  method  of 
appointing  arbitrators  as  provided  by  the 
Ontario  Public  Works  Act. 

(40)  The  right  to  purchase  and  sell  supplies  to 
municipalities. 

(41)  The  right  to  undertake  the  installation  of 
facilities   for  any  municipal  corporation. 

(42)  The  right  to  cut  off  the  supply  of  energy 
to  any  municipality  or  private  corporation 
who  does  not  make  changes  in  their  facilities 
as  ordered  by  the  Commission. 

Powers  Granted  by  the  Central  Ontario  Power 
Act  of   1916: 

(43)  The  Lieutenant-Governor  in   Council   may 

by  order  in  council  vest  in  any 

Commission the  ownership  or  con- 
trol or  power  administration  and  manage- 
ment of  all  or  any  of  the  undertakings 

of  all  or  any  of  the  twenty-two  companies 

for    such    purpose    and    on    such 

terms as  such  order  in  council  may 

provide    and    thereupon,    such    Commission 

shall  be  clothed  with all 

the  rights,  powers  and  privileges  in  respect 
to   such    undertakings as    shall 
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-ranted  by  such  order  in  council."  6  Geo. 
V,  c.  18,  s.  6. 

In  1919,  the  Province  of  Ontario  through 
the  Hon.  George  Howard  Ferguson,  Minis- 
ter of  Lands,  Forests  and  Mines,  purchased 
the    Electric    Power    Company,    Ltd.,    for 

.350,000.  By  order  in  council,  this 
property  was  turned  over  to  the  Commis- 
sion for  operation. 

Lowers  Granted  by  the  Ontario  Niagara  Develop- 
ment Act  of  1916: 

(44)  The  Commission  is  authorized  to  enter  on 
and  lay  out  land  required  for  the  Ontario 
Niagara  1  )evelopment. 

(45)  To  acquire  options  and  to  make  contracts 
for  the  purchase  of  lands. 

(  46)   To  construct  the  works. 

(47)  To  keep  special  accounts  showing  the  money 
received  and  an  accurate  and  detailed  state- 
ment of  the  cost  of  the  work. 

(48)  To  permit  such  accounts  to  be  examined 
and  audited  at  least  annually  by  an  accoun- 
tant nominated  by  the  Lieutenant-Governor 
in  Council. 

(49)  "The  additional  cost  to  the  municipalities 
of  the  power  procured  under  the  authority 
of  Sec.  1  shall  be  included  in  the  price  per 
horsepower,  payable  by  a  municipal  corpo- 
ration under  the  terms  of  the  contract  en- 
tered into  with  the  Commission  and  shall  be 
annually  adjusted  ...  by  the  Commission 
as  provided  by  the  Power  Commission  Act  " 
6  Geo.  V,  c.  20,  s.  6. 

(50)  "The  exercise  of  the  powers  which  may  be 
conferred  by  or  under  the  authority  of  this 
Act  or  of  any  of  them,  shall  not  be  deemed 
to  be  making  use  of  the  waters  of  the  Ni- 
agara River  to  generate  electric  or  pneu- 
matic power  within  the  meaning  of  any 
stipulation  or  condition  contained  in  any 
agreement  entered  into  by  the  Commission- 
ers for  the  Queen  Victoria  &  Niagara  Falls 
Lark.    ..."    6  Geo.  7,  c.  20,  s.  6. 

Powers  Granted  by  the   Lower  Commission  Act 
of  1917: 

(51)  To  acquire  stock  in  any  development  com- 
pany. 

(52)  To  issue  bonds,  etc.,  to  pay  for  shares  in 
development  companies. 

(53)  The  Commission  may  direct  that  the  sur- 
plus of  municipal  corporations  be  used  for 
the  construction  of  buildings,  for  the  use  of 
Municipal  Llydro-Commissions  and  has 
power  to  approve  of  site,  plan  and  cost  of 
all  such  buildings. 

Lowers    Granted    by    Ontario-Niagara    Develop- 
ment Act  of  1917: 

(54)  "Notwithstanding  anything  contained  in 
any  contract  heretofore  entered  into  between 
the  Commission  and  any  municipal  corpo- 
ration or  corporations,  or  in  any  general  or 
special   Act,   fixing  the  maximum   price  of 


power  to  municipal  corporations  at  Niagara 
Falls,  every  municipal  corporation  which 
has  heretofore  entered  into  or  which  may 
hereafter  enter  into  a  contract  for  the  sup- 
ply of  electrical  or  pneumatic  power  or 
energy,  by  the  Commission  from  the  Ni- 
agara River,  shall  pay  to  the  Commission  a 
sum  equal  to  the  average  cost  per  horse- 
power to  the  Commission  of  all  the  power 
supplied  to  the  municipal  corporations  under 
contract  with  the  Commission  for  the  supply 
of  power  from  Niagara  Falls  and  the 
vicinity. 

Except  as  qualified  or  amended  by  this 
Act,  all  the  terms  of  the  said  agreement  of 
the  4th  day  of  May,  1908,  shall  continue  in 
force  and  apply  as  far  as  practicable  in  the 
same  manner  and  to  the  same  extent  as  if 
this  Act  had  not  been  passed."  7  Geo.  V,  c. 
21,  s.  5. 
(55)  "Subject  to  the  approval  of  the  Lieutenant- 
Governor  in  Council,  the  Commission  may 
contract  from  time  to  time  with  any  com- 
pany or  individual  for  the  supply  of  elec- 
trical power  or  energy  from  the  works 
constructed  or  acquired  under  the  authority 
of  this  Act  to  such  company  or  individual." 
7  Geo.  V,  c.  21,  s.  7. 

Powers  Granted  by  the  Power  Commission  Act 
of  1918: 

(  56)  To  divert  all  income  whether  from  ordinary 
revenue  or  trust  fund  into  a  General  Fund 
and  to  pay  all  expenditures  out  of  this  fund 
"without  regard  to  special  trusts  or  pur- 
poses." 

(57)  The  Commission  is  empowered  to  use  any 
surplus  in  its  hands  from  any  municipality 
as  security  against  future  obligations  to  the 
Commission,  providing  it  allow  the  munici- 
pality interest  at  the  rate  of  4%  per  annum. 

(58)  The  Commission  may  invest  funds  other 
than  sinking  funds  in  debentures  or  other 
securities  of  the  Dominion  of  Canada  or  the 
Province  of  Ontario. 

(59)  The  Commission  is  empowered  to  lease  or 
operate  works  for  the  generation,  transmis- 
sion, distribution  or  use  of  electrical  energy 
of  any  firm,  person  or  corporation,  on  such 
terms  as  the  Commission  may  arrange  with 
the  owner. 

(60)  The  Commission  may  borrow  money  from 
time  to  time  for  purposes  of  the  Commis- 
sion and  issue  bonds,  debentures  and  other 
securities  of  the  Commission  therefor. 

(61)  The  power  of  the  Commission  to  purchase 
and  sell  supplies  is  enlarged  so  that  in  addi- 
tion to  purchasing  for  and  selling  to  munici- 
pal corporations,  the  Commission  may  pur- 
chase for  and  sell  to  other  persons,  firms  and 
corporations. 

(62)  The  Commission  is  empowered  to  manu- 
facture    electrical,     hydraulic     and     other 
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machinery  and  to  acquire  patents  of  inven- 
tion and  to  sell  and  dispose  of  machinery, 
and  the  profits  and  losses  arising  from  such 
operations  shall  be  adjusted  and  appor- 
tioned among  the  municipalities  having  con- 
tracts with  the  Commission  or  be  otherwise 
applied  as  the  Commission  may  see  fit. 

(63)  The  Commission  is  empowered  to  under- 
take and  carry  out  construction  for  the 
municipalities  and  to  charge  such  munici- 
palities with  the  cost  of  any  work  done  by 
the  Commission. 

(64)  The  purchase  of  all  lands  acquired  by  the 
Commission  and  the  expenditures  of  the 
Commission  in  the  erection  of  office  and 
other  buildings,  etc.,  are  confirmed  and  such 
expenditures  by  the  Commission  shall  be  re- 
payable to  the  Commission  by  municipal 
corporations  by  annual  sums  sufficient  to 
form  in  thirty  years  a  sinking  fund  for  the 
payment  of  the  cost  thereof. 

(65)  "The  Commission  may  from  time  to  time 
during  the  first  three  years  that  any  munici- 
pality shall  first  begin  to  take  power  from 
the  Commission,  extend  the  time  for  pay- 
ment of  the  sums  payable  by  any  munici- 
pality or  any  part  thereof  ...  at  such  a  rate 
not  exceeding  7%  per  annum  as  the  Com- 
mission may  determine."  8  Geo.  V,  c.  14, 
s.  12. 

(66)  The  Commission  shall  have  the  right  to 
make  connections  between  two  systems  and 
the  cost  of  power  taken  by  one  system  from 
any  other  shall  be  dealt  with  by  the  Com- 
mission as  the  cost  or  part  of  the  cost  of 
power  to  be  paid  by  the  municipalities  form- 
ing part  of  such  system. 

(67)  In  connection  with  the  apportionment  of 
the  cost  to  the  municipal  corporations,  the 
following  Act  was  passed  in  1918:  "The 
adjustment  and  apportionment  made  by  the 
Commission  shall  be  final  and  binding  upon 
the  municipal  corporation."  8  Geo.  V,  c.  14. 
s.  14. 

Powers  Granted  by  the  Power  Commission  Act 
in  1920-1921 : 

(68)  The  Commission  is  empowered  to  acquire 
by  purchase  or  otherwise  or  to  construct 
and  operate  works  for  the  production  of 
electrical  power  by  use  of  coal,  oil  or  by  any 
other  means  whatsoever. 

(69)  "Notwithstanding  anything  contained  in 
Section  21,  it  shall  not  be  necessary  to  ob- 
tain the  approval  of  the  Liteutenant- 
Governor  in  Council  to  any  contract  for  a 
supply  of  electrical  power  or  energy  by  the 
Commission  to  any  person  from  works 
which  the  Commission  has  acquired  or  con- 
structed and  is  operating  for  the  distribu- 
tion of  electrical  power  and  energy."  10-11 
Geo.  V,  c.  18,  s.  3-part. 

Where    the    Commission    enters    into    an 


agreement  to  supply  power  or  for  any  other 
work  to  be  done  and  such  agreement  is 
approved  by  the  Lieutenant-Governor  in 
Council  "such  agreement  shall  be  confirmed 
and  be  valid  and  binding  upon  the  parties 
thereto  and  shall  not  be  open  to  question 
upon  any  grounds  whatsoever,  anything  in 
this  Act  or  any  other  Act  to  the  contrary 
notwithstanding."  10-11  Geo.  V,  c.  18,  s.  3- 
part. 

(70)  "Where  the  appropriation  made  by  the  legis- 
lature for  any  work  of  the  Commission 
shall  become  exhausted  in  any  fiscal  year 
and  the  Chairman  reports  to  the  Lieutenant- 
Governor  in  Council  that  it  is  necessary  and 
expedient  that  such  work  shall  be  proceeded 
with  and  that  an  additional  sum  is  required 
for  that  purpose,  the  Lieutenant-Governor 
in  Council  may  order  a  special  warrant  to 
be  prepared,  to  be  signed  by  the  Lieutenant- 
Governor  for  the  issue  of  the  amount  esti- 
mated to  be  required  in  such  fiscal  year,  and 
when  issued  such  amount  shall  be  placed  by 
the  Treasurer  of  Ontario  to  the  credit  of  a 
special  account  against  which  cheques  may 
be  issued  in  favor  of  the  Commission  for 
such  amounts  as  shall  be  required."  10-11 
Geo.  V,  c.  18,  s.  4. 

Powers  Granted  by  the  Hydro-Electric  Railway 
Act  of  1920-1921 : 

(71)  The  agreement  between  the  Commission 
and  the  Municipalities  may  include  the  pur- 
chase or  lease  of  any  steam  railway,  electric 
railway  or  street  railway  or  any  part  or 
parts  thereof,  or  the  obtaining  of  the  run- 
ning rights  over  the  same. 

3.  Laws  as  to  the  Responsibility  of  the  Province 

of  Ontario  under  the  Power  Commission 

and   Other  Acts 

By  the  Power  Commission  Act : 

In  1917,  the  Power  Commission  Act  was  amended 
so  that  land  owned  by  and  vested  in  the  Commis- 
sion is  subject  to  assessment  and  taxation  for  munic- 
ipal and  school  purposes,  but  buildings,  machinery, 
works,  etc.,  were  continued  exempt  from  assessment 
and  taxation. 

The  Lieutenant-Governor  in  Council  is  authorized 
to  raise  the  funds  necessary  for  the  work  of  the 
Commission,  and,  where  legislature  has  appropriated 
money  for  the  purposes  of  the  Commission,  such 
money  shall  be  payable  to  the  Commission  from 
time  to  time  upon  the  requisition  of  the  Chairman 
of  the  Commission. 

The  Lieutenant-Governor  in  Council,  on  such 
terms  as  may  be  approved  by  order  in  Council, 
agrees  to  guarantee  the  payment  of  the  principal  and 
interest  of  any  bonds,  debentures  and  other  securi- 
ties issued  by  the  Commission.  The  Lieutenant- 
Governor  is  further  authorized,  on  behalf  of  the 
Province  of  Ontario,  to  enter  into  any  covenants  or 
agreements    in  connection   with   the   acquisition    by 
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the  Commission  of  any  shares  ol  any  incorporated 
company  and  to  guarantee  the  observance  and  per- 
formance by  the  Commission  of  any  contract  or 
agreement  of  the  Commission  in  relation  to  such 
acquisition. 

The  Lieutenant-Governor  in  Council  may  guar- 
antee the  payment  of  advances  made  by  hanks  or 
any  other  indebtedness  incurred  by  the  Commission. 

The  Province  requires  the  Commission  to  invest 
all  sums  received  by  the  Commission  from  municipal 
corporations  and  others  on  sinking  fund  account  in 
securities  of  the  Province  of  Ontario  and  to  deliver 
such  securities  to  the  Treasurer  of  Ontario  as 
security  for  repayment  of  advances  made  by  the 
Province. 

The  Province  further  requires  the  Commission  to 
pay  the  Treasurer  of  Ontario,  annually,  interest  on 
the  indebtedness  of  the  Commission  to  the  Province 
for  moneys  advanced  to  the  ( bmmission  by  the 
Province. 

By  the  Hydro-Electric  Railway  Act  : 

The  Lieutenant-Governor  in  Council  may  author- 
ize the  Treasurer  of  Ontario,  for  and  on  behalf  of 
the  Province,  to  guarantee  the  payment  of  bonds 
issued  by  the  Commission  for  the  construction  of 
radial  railways.  "It  is  declared  that  all  bonds  here- 
tofore or  hereafter  issued  by  the  Hydro-Electric 
Power  Commission  of  Ontario  for  the  construction 
and  equipment  of  a  railway — shall  constitute  a  first 
mortgage  charge  upon  the  railway  .  .  .  and  the 
holder  of  any  such  bonds  upon  default  of  payment 
thereof,  in  addition  to  any  other  remedy  or  recourse, 
shall,  on  behalf  of  himself  and  all  other  bond- 
holders, have  the  same  rights  and  remedies  as  a 
mortgage  of  the  said  railway.  ..."  10-11  Geo.  V, 
c.  57.  s.  5. 

By  the  Water  Powers  Regulation  Act: 

The  Lieutenant-Governor  in  Council  may  appoint 
Inspectors  who  may  enter  and  inspect  any  works 
and  take  measurements  and  make  tests  in  order  to 
determine  the  quantity  of  water  used,  the  operating 
head,  the  electrical  and  hydraulic  efficiency,  the 
amount  of  power  developed,  permitted  to  be  de- 
veloped, or  available  for  development,  and  to  fix,  in 
terms  of  cubic  feet  per  second,  the  amount  of  water 
necessary  to  use  in  order  to  develop  or  generate  any 
amount  of  horsepower,  or  to  exercise  any  water 
rights  for  any  purpose. 

The  Inspector  may  require  the  productions  of 
books,  records,  maps  and  any  other  documents,  and 
if  it  appears  to  the  Inspector  that  the  water  permit- 
ted to  he  used  is  not  utilized  with  a  proper  decree  of 
efficiency,  or  that  any  part  of  the  works  have  so 
depreciated  that  the  water  cannot  be  used  with  a 
proper  degree  of  efficiency,  after  giving  the  inter- 
ested parties  a  reasonable  opportunity  to  he  heard, 
he  may  order  the  water  to  be  \\<c>\,  or  the  machinery, 
or  the  works,  or  any  part  of  them,  to  he  replaced, 
removed,  altered,  or  reconstructed,  and  if  such  order 
is  not  carried  out  within  a  reasonable  time,  he  may 
enter  the  works  and  shut  off  or  reduce  the  supply  of 


water,  or  close  the  works  until  such  order  has  been 
obeyed. 

However,   when  such  an  order  has  been  given, 
appeal  is  allowed  from  the  order  to  the  Lieutenant- 
rnor  in  Council. 

"Whereas  any  lease,  license,  order  in  Council  or 
any  other  instrument  or  any  general  or  special  statu- 
tory provision  confers  or  purports  to  confer  the 
right  to  develop  or  generate  power  measured  ex- 
pressly or  impliedly  in  horsepower,  or  where  any 
such  instrument  or  provision  confers  or  purports 
to  confer  the  right  of  diversion  or  use  of  water 
defined  wholly  or  in  part  by  the  character,  location 
or  dimension  of  works,  the  Inspector  may  fix  in 
terms  of  cubic  feet  per  second  the  amount  of  water 
which  is  necessary  to  use  in  order  to  develop  or 
generate  such  power  or  to  exercise  such  right  having 
regard  to  the  location  of  the  works  and  to  all  cir- 
cumstances of  the  case  and  to  the  degree  of  efficiency 
which  the  owner  of  the  water  power  should  be 
required  to  maintain  in  the  premises."  6  Geo.  V, 
c.  21,  s.  7. 

Where  the  rights  of  the  owner  of  a  water  power 
to  use  water  do  not  appear  to  be  expressly  or  im- 
pliedly limited  as  to  the  quantity  of  water  to  he  used, 
or  as  to  the  amount  of  horsepower  which  may  be 
generated,  and  the  Lieutenant-Governor  in  Council 
deems  it  desirable  in  the  public  interest  that  such 
rights  should  be  specifically  limited  and  defined,  he 
may  appoint  an  Inspector  to  report  upon  the  amount 
of  power  which  the  owner  is  authorized  to  generate 
and  as  to  the  quantity  of  water  which  it  is  necessary 
to  use  for  the  purpose  of  generating  such  amount  of 
power,  and  upon  such  report  the  Lieutenant- 
Governor  in  Council  may  determine  in  horsepower 
the  amount  of  power  which  the  owner  shall  generate 
and,  in  terms  of  cubic  feet  per  second,  the  amount 
of  water  which  it  is  necessary  to  use  in  order  to 
develop  or  to  generate  such  power. 

If  the  owner  is  dissatisfied  with  such  limitation, 
the  Lieutenant-Governor  in  Council  may  direct  a 
reference  to  ascertain  what  rights  have  been  re- 
stricted or  impaired,  and,  if  it  is  found  that  such 
rights  exist,  to  ascertain  the  compensation  that 
should  he  paid  to  the  owner  for  such  restriction  or 
impairment. 

Where  the  Inspector  reports  that  the  owner  of  a 
water  power  is  diverting  or  using  more  water  than 
such  owner  is  entitled  to,  or  is  developing  or  generat- 
ing a  greater  amount  of  power  in  horsepower  than 
he  is  entitled  to,  or  has  installed  works  and  equip- 
ment capable  of  developing  or  generating  a  greater 
amount  of  power  than  such  owner  is  entitled  to 
develop,  the  Lieutenant-Governor  in  Council  may 
appoint  three  Commissioners  to  hold  an  inquiry  as 
to  the  quantity  of  water  and  the  amount  of  power 
the  owner  is  entitled  to,  the  extent  by  which  the 
works  of  the  owner  exceeds  the  amount  of  power 
which  the  owner  is  entitled  to,  and  the  price,  terms 
and  conditions  that  power,  to  the  extent  of  such 
excess,  should  he  delivered  to  the  Hydro-Electric 
Power  Commission  of  Ontario. 

"Where  the  owner  is  developing  electrical  power 
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or  energy  by  the  diversion  of  the  waters  of  the 
Niagara  River  under  any  contract,  agreement, 
license,  lease  or  other  instrument  entered  into  by  the 
owner  or  his  predecessors  in  title  with  or  granted  to 
the  owner  or  his  predecessors  in  title  by  the  Commis- 
sioners of  the  Queen  Victoria-Niagara  Falls  Park 
and  the  owner  diverts  or  uses  more  water  than  he  is 
entitled  to  divert  or  use,  or  develops  or  generates 
a  greater  amount  of  electrical  energy  than  he  is 
entitled  to  develop  or  generate  under  the  contract, 
agreement,  license,  lease  or  other  instrument,  the  In- 
spector may,  with  the  authority  of  the  Lieutenant- 
Governor  in  Council,  give  the  said  owner  notice  in 
writing  to  cease  diverting  or  using  more  water  than 
he  is  entitled  to  divert  or  use,  or  generating  or  de- 
veloping a  greater  amount  of  electrical  power  or 
energy  than  he  is  entitled  to  develop  or  generate, 
and  if  the  owner  after  the  expiration  of  one  month 
from  the  giving  of  said  notice  diverts  or  uses  more 
water  than  he  is  entitled  to  divert  or  use,  or  develops 
or  generates  a  greater  amount  of  electrical  power  or 
energy  than  he  is  entitled  to  develop  or  generate, 
then  every  franchise  or  right  of  occupancy  or  pos- 
session, or  right  to  develop  or  use  any  of  the  waters 
of  the  Niagara  River,  or  to  operate  or  construct  any 
works  which  may  be  enjoyed  by  the  owner  therefor, 
and  notwithstanding  anything  contained  in  such  con- 
tract, agreement,  license,  lease,  or  other  instrument, 
or  in  any  by-law  or  any  general  or  special  Act  of 
this  Legislature  shall  cease  and  be  at  an  end." 
Amendment  10-11  Geo.  V,  c.  19,  s.  2. 

"The  Lieutenant-Governor  in  Council  may  at  any 
time  rescind  any  order  made  by  him  under  Sub- 
Section  2  of  Section  13  of  this  Act  and  thereupon, 
all  right  of  the  owner  to  develop  power  or  use  water 
or  develop  or  generate  power  in  excess  of  the 
owner's  rights  as  found  by  the  same  Commissioners, 
shall  cease."     10-11  Geo.  V,  c.  19,  s.  2. 

4.  Laws  Passed  by  the  Legislature  of  the  Province 
of  Ontario  in  Respect  to  the  Responsibility 
of  the  Municipalities  and  Their  Voice 
in  the  Management  of  Their  Proper- 
ties under  the  Trusteeship   of 
the  Hydro-Electric  Power 
Commission 

By  the  Power  Commission  Act : 

In  1908  certain  actions  were  brought  by  rate- 
payers of  the  cities  of  Toronto  and  London  to  set 
aside  the  contracts  between  the  Commission  and 
those  municipalities  on  the  ground  of  misrepresen- 
tation on  the  part  of  the  Commission  regarding  the 
obligations  of  these  cities.  The  Court  held  that 
under  the  Power  Commission  Act,  a  fiat  of  the 
Attorney-General  was  necessary  to  enable  the  actions 
to  be  tried  and  the  Attorney-General,  Sir  James - 
Whitney,  refused  to  grant  a  fiat  upon  the  ground 
that  he  "could  not  divest  himself  of  the  knowledge 
that  the  Act  was  intended  to  validate  the  contracts 
in  question." 

Under  the  Power  Commission  Act  of  1909,  the 
following  was  passed  by  the  Legislature:  "Every 
action  which  has  been  heretofore  brought  and  is  now 


pending,  wherein  the  validity  of  the  city  contract  or 
any  by-law  passed  or  purporting  to  have  been  passed, 
authorizing  the  execution  thereof  by  any  of  the 
Corporation  hereinbefore  mentioned,  is  attacked  or 
called  into  question  or  calling  in  question  the  juris- 
diction, power  or  authority  of  the  Commission  or  of 
any  municipal  corporation  or  the  councils  thereof, 
or  of  any  or  either  of  them  to  exercise  any  power 
or  to  do  any  of  the  acts  which  the  said  recited  Acts 
authorize  to  be  exercised  or  done  by  the  Commission 
or  by  a  municipal  corporation  or  by  the  council 
thereof,  by  whomsoever  such  action  is  brought,  shall 
be  and  the  same  is  hereby  forever  stayed."  9 
Edward  7,  c.  19,  s.  8. 

Any  municipal  corporation  may  apply  to  the  Com- 
mission for  the  supply  of  electrical  power  to  the 
corporation.  The  Commission  shall  furnish  the  cor- 
poration with  a  statement  of  the  maximum  price  per 
horsepower  at  which  the  electrical  energy  will  be 
supplied  and  an  estimate  of  cost  of  constructing  a 
transmission  line  over  which  the  energy  is  to  be  sup- 
plied, and  may  furnish  the  corporation  with  plans, 
specifications,  etc.,  for  the  distribution  plant.  The 
council  of  the  municipal  corporation  may  enter  into 
a  provisional  contract  with  the  Commission  for  the 
supply  of  power,  but  this  shall  not  be  binding  upon 
the  corporation  until  a  by-law  approving  the  same 
has  been  submitted  to  and  has  received  the  assent  of 
the  electors  qualified  to  vote  on  money  by-laws.  If 
the  electors  of  a  municipal  corporation  vote  to  take 
a  supply  of  electrical  power  from  the  Commission, 
the  Council  of  the  municipality  may  authorize  enter- 
ing into  a  contract  with  the  Commission  without  sub- 
mitting a  by-law  for  the  assent  of  the  electors. 

"Notwithstanding  anything  in  the  Municipal  Act 
or  any  general  or  special  Act  contained,  debentures 
issued  or  purporting  to  be  issued  by  a  municipal  cor- 
poration which  has  entered  into  a  contract  with  the 
Commission  for  a  supply  of  electrical  power  or 
energy  from  the  Commission  for  the  purpose  of 
carrying  out  such  contract,  or  for  constructing  or 
equipping  works  for  the  development,  transmission 
and  distribution  of  electrical  power  or  energy  so 
supplied,  shall  not  be  included  in  ascertaining  the 
limits  of  the  borrowing  powers  of  the  corporation 
as  prescribed  by  the  Municipal  Act  or  such  other 
general  or  special  Acts."    7  Geo.  V,  c.  20,  s.  6. 

The  municipality,  in  addition  to  the  price  per 
horsepower  payable,  agrees  to  pay  the  following : 

(1)  Interest  at  the  rate  of  4%  per  annum  upon 
money  expended  by  the  Commission. 

(2)  An  annual  sum  sufficient  to  form  in  thirty 
years,  with  interest  at  4%,  a  sinking  fund  for 
the  repayment  of  the  advances  made  by 
Ontario. 

(3)  Line  losses. 

(4)  The  cost  of  operating,  supervising,  main- 
taining, repairing,  renewing  and  insuring 
works. 

(5)  Such  a  sum  not  to  exceed  $15,000  per  annum 
to  be  paid  to  the  Chairman  and  other  mem- 
bers of  the  Commission  as  remuneration  for 
their  services  in  addition  to  any  sum  payable 
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to   them    out    of    the    Consolidated    Revenue 
Fund. 

(6)  Such  sums  as  may  be  appropriated  for  the 
establishment  and  support  of  any  fund  estab- 
lished by  the  Commission  for  the  payment 
of  superannuation  or  retiring  allowances  and 
sick  benefits. 

(7)  Such  sums  as  the  Lieutenant-Governor  in 
Council  may  direct  to  cover  the  difference 
between  4%  interest  charged  on  the  money 
so  advanced  on  capital  account,  advances  for 
working  capital  and  all  charges  and  expenses 
of  providing  such  money. 

"Notwithstanding  anything  in  the  Power  Com- 
mission Act  contained,  the  municipal  corporation 
which  has  entered  into  or  shall  hereafter  enter  into 
a  contract  with  the  Commission  for  a  supply  of 
power,  may  be  relieved  by  the  Commission  from  the 
payment  of  any  sums  on  account  of  the  sinking  fund 
for  the  first  five  years  .  .  .  and  the  amounts  re- 
quired from  such  corporation  on  sinking  fund  ac- 
count shall  be  payable  during  the  then  next  ensuing 
thirty  years."    7  Geo.  V,  c.  20,  s.  13. 

"The  Commission  may  from  time  to  time  during 
the  first  three  years  after  any  municipality  shall  first 
begin  to  take  power  from  the  Commission  extend 
the  time  for  payment  of  the  sums  payable  by  any 
municipality  or  any  part  thereof,  and  such  munici- 
pality shall  pay  to  the  Commission  interest  on  the 
amount  which  may  be  in  arrear  or  for  the  payment 
for  which  time  is  extended  until  the  payment  there- 
of, at  such  a  rate  not  exceeding  7%  per  annum,  as 
the  Commission  may  determine."  8  Geo.  V,  c.  14, 
s.  12. 

A  municipal  corporation  having  a  contract  with 
the  Commission  shall  not  issue  debentures  for  exten- 
sion or  improvement  without  the  approval  of  the 
Commission. 

Any  one  or  more  of  the  rate-payers  in  a  munici- 
pality which  has  not  entered  into  a  contract  with  the 
Commission  may  apply  to  the  Corporation,  request- 
ing it  to  obtain  from  the  Commission  a  supply  of 
electrical  power  or  energy  for  the  use  of  such  rate- 
payer, and  the  Commission  shall  furnish  to  the  cor- 
poration an  estimate  as  to  the  maximum  cost  per 
horsepower  at  which  power  will  be  supplied  by  the 
Commission  and  an  estimate  of  the  cost  of  construct- 
ing and  providing  a  transmission  line  for  the  deliver} 
of  the  power,  and  the  council  shall,  at  a  special 
meeting  called  for  the  purpose  and  with  the  consent 
of  the  applicants  or  such  of  them  as  shall  signify 
their  desire  to  enter  into  a  contract  for  the  supply  of 
electrical  power  by  the  Commission,  consider  the 
statement  and  estimates  furnished  by  the  Commis- 
sion. "The  corporation  without  submitting  the 
same  to  a  vote  of  the  electors  and  without  any  of 
the  other  formalities  required  in  the  case  of  a  by-law 
passed  under  Part  1,  may  pass  a  by-law  for  entering 
into  a  contract  with  the  Commission  for  the  supply 
lectrical  power  or  energy  required  by  the  appli- 
cation and  may  enter  into  a  contract  with  the  Com- 
mission for  that  purpose." 

The  by-laws  may  provide   for  the  issue  of   de- 
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bentures  of  the  corporation  to  meet  the  cost  of 
construction  and  installation  of  the  works  and  the 
levying  of  a  special  tax  for  the  payment  of  prin- 
cipal and  interest  in  a  manner  provided  by  the  Muni- 
cipal Act. 

The  amount  payable  by  the  applicants  each  year 
shall  be  sufficient  to  recoup  the  municipality.  The 
amount  required  to  pay  the  principal  and  interest  of 
any  debentures  issued  and  to  meet  the  annual  pay- 
ments required  to  be  made  to  the  Commission,  and, 
in  default  of  payment,  any  amount  due  to  the  cor- 
poration, may  be  entered  on  the  Collector's  roll  and 
collected  in  the  same  manner  as  other  taxes. 

The  corporation  of  every  city  and  town  shall,  if 
entering  into  a  contract  with  the  Commission, 
establish  a  Commission  for  the  control  and  manage- 
ment of  all  works  undertaken  by  the  corporation  for 
the  distribution  of  electrical  power,  and,  in  a  city 
of  over  100,000  people,  this  Commission  shall  con- 
sist of  three  members,  one  of  whom  shall  be  ap- 
pointed by  the  municipal  council  of  this  city,  one 
shall  be  appointed  by  the  Hydro-Electric  Power 
Commission  and  the  third  shall  be  the  mayor  of  the 
city. 

By  the  Hydro-Electric  Railway  Act: 

A  municipal  corporation  is  authorized  to  enter  into 
an  agreement  with  the  Hydro-Electric  Power  Com- 
mission for  the  construction,  equipment  and  opera- 
tion of  an  electric  railroad  to  be  operated  by  electrical 
power  or  energy  supplied  by  the  Commission.  This 
agreement  requires  the  municipality  to  bear  its  share 
of  the  cost  of  constructing,  operating,  maintaining 
and  renewing  the  railway,  to  issue  debentures,  for 
the  construction  thereof,  maturing  in  fifty  years  from 
the  date  of  issue,  to  make  no  agreement  or  arrange- 
ments with  any  other  railway  or  transportation 
company  without  the  written  consent  of  the  Com- 
mission, and  to  pass  such  by-laws  as  may  be 
required  by  the  Commission  for  fully  effectuating 
the  objects  of  this  agreement. 

The  council  of  every  corporation  entering  into  an 
agreement  with  the  Commission  shall  annually  raise 
and  pay  over  to  the  Commission  its  proportion  of 
such  sums  as  may  be  required  by  it  for  working 
capital,  or  to  meet  any  deficit  in  the  cost  of  main- 
tenance and  operation  of  the  railway.  The  munici- 
pality shall  deposit  with  the  Commission  debentures 
to  the  amounts  respectively  apportioned  as  its  share 
of  the  cost  of  the  construction  and  equipment  of  the 
railway,  which  debentures  shall  be  held  by  the  Com- 
mission as  collateral  security  for  the  bonds  issued 
by  the  Commission. 

It  shall  not  be  necessary  to  obtain  the  assent  of 
the  electors  to  any  by-laws  for  the  issue  of  deben- 
tures under  this  Section. 

"Notwithstanding  anything  in  the  Municipal  Act 
or  in  any  other  general  or  special  Act  contained, 
debentures  issued  or  purporting  to  be  issued  by  a 
municipal  corporation  under  the  authority  of  the 
I  Ivdro-Electric  Railway  Act  1914  for  the  purpose 
of  carrying  out  any  contract  entered  into  with  the 
Commission  under  the  authority  of  the  said  Act, 
shall  not  be  included  in  ascertainin<r  the  limit  of  the 
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borrowing  powers  of  the  corporation  as  prescribed 
by  the  Municipal  Act  or  any  other  general  or  special 
Act."    7  Geo.  V,  c.  27,  s.  32. 

Where  a  by-law  approving  the  contract  with  the 
Commission  is  defeated  in  some  municipalities  and 
carried  in  others,  the  remaining  municipalities  ate 
permitted  to  contract  with  the  Commission  for  the 
construction  of  the  railroad,  the  cost  of  operation 
of  which  is  apportioned  between  those  municipalities 
entering  into  such  contracts. 

A  municipal  corporation  shall  not  enter  into  agree- 
ments as  to  bonuses,  licenses  or  other  inducements 
to  any  railway  or  transportation  company  without 
the  written  consent  of  the  Commission,  and  the 
municipal  corporation  further  may  not  sell  or  dis- 
pose of  any  steam  railway,  electrical  railway  or 
street  railway  owned  by  it  until  the  assent  of  the 
municipal  electors  shall  have  been  given. 

By  the  Public  Utilities  Act : 

By  this  Act  a  municipal  corporation  may  manu- 
facture, procure,  produce  and  supply  for  its  own  use, 
and  the  use  of  the  inhabitants  of  the  municipality, 
any  public  utility  for  any  purpose  for  which  the 
same  may  be  used. 

The  corporation  is  given  the  right  to  expropriate 
land  which  the  municipality  may  require  in  taking 
over  such  utilities  and  to  enter  on  private  property 
with  the  consent  of  the  owner. 

No  action  shall  be  brought  against  any  person  or 
anything  done  in  the  pursuance  of  this  Act,  except 
within  six  months  next  after  the  act  committed,  or 
in  case  there  is  a  continuation  of  damages  within 
one  year  after  the  original  cause  of  action  arose. 

"Whereas  a  Commission  is  established  which  has 
the  control  and  management  of  works  constructed 
for  the  distribution  of  electrical  power  or  energy 
supplied  by  the  Hydro-Electric  Power  Commission 
of  Ontario,  the  salary  or  other  remuneration  of  the 


Commissioners  so  far  as  the  same  is  chargeable  to 
such  works  shall  be  subject  to  the  approval  of  the 
Hydro-Electric  Power  Commission  of  Ontario." 
7  Geo.  V,  c.  47,  s.  3. 

By  the  Municipal  Act: 

By  Section  288  the  whole  debt  and  the  debentures 
to  be  issued  by  a  municipality  therefore  shall  be 
made  payable  within  thirty  years  if  the  debt  is  a 
bonus  in  aid  of  a  railway  or  for  railways,  electric 
light,  heat  or  power  works  or  water  privileges  or 
lands  used  in  connection  therewith. 

Where  the  principal  of  a  debt  is  made  payable  at 
a  fixed  date,  the  municipality  must  annually  raise  a 
specific  sum  sufficient  to  pay  the  interest  on  the 
debentures  and  another  specific  sum  which,  with  the 
estimated  interest  at  a  rate  not  exceeding  4%  capi- 
talized yearly,  will  be  sufficient  to  pay  the  principal 
of  the  debentures  when  it  becomes  due. 

By  the  Municipal  Electric  Contracts  Act : 

A  Municipal  Corporation  shall  not  enter  into  or 
renew  any  contract  for  the  supply  of  electrical  power 
or  energy  to  the  corporation  or  to  the  inhabitants 
thereof,  nor  grant  any  franchise  or  any  renewal  of 
a  franchise  for  the  supply  and  distribution  of  elec- 
trical power  or  energy  within  the  municipality,  until 
a  by-law  setting  forth  the  terms  and  conditions  of 
such  a  contract  or  franchise  has  been  first  submitted 
to  and  has  received  the  assent  of  the  municipal 
electors  in  the  manner  provided  by  the  Municipal 
Act. 

The  foregoing  laws  clearly  bring  out  that  the 
Hydro-Electric  Power  Commission  of  Ontario  is 
legally  empowered  to  act  as  a  public  service  commis- 
sion, an  engineering  company,  a  public  utility  com- 
pany, a  holding  company,  a  construction  company, 
a  banker,  a  manufacturer,  a  jobber  and  an  under- 
writer's inspector. 


ORGANIZATION  OF  THE  COMMISSIONS 


Ontario 


The  Hydro-Electric  Power  Com- 
mission of  Ontario  is  regulatory  and 
executive.  Its  powers  have  been 
briefly  outlined  in  the  last  paragraph 
of   Section   4  preceding. 


California 

The  powers  of  the  California  Rail- 
road Commission  are  solely  regula- 
tory. The  Commission  has  authority 
in  respect  to  regulation  over  steam 
railroads,  auto  stage  lines,  jitney 
buses,  auto  trucks,  express  com- 
panies, telegraph  and  telephone  com- 
panies, water  companies,  both  domes- 
tic and  irrigation,  pipe  lines,  electric 
plants  and  systems,  gas  companies, 
heating  companies,  warehouse  and 
food  storage  enterprises,  sleeping, 
dining,  despatch,  freight  and  re- 
frigerator car  lines,  ships  and  ship- 
ping on  inland  waters  or  on  the  high 
seas  between  California  points,  and 
wharfingers. 


Quebec 

The  Quebec  Public  Service  Com- 
mission consists  of  three  members, 
appointed  by  the  Lieutenant  Gover- 
nor in  Council.  Each  Commissioner 
holds  office  for  ten  years  from  date 
of  appointment,  but  at  any  time  may 
be  removed  for  cause  by  the  Lieu- 
tenant Governor  in   Council. 

The  Commission  has  jurisdiction 
over  all  Service  Corporations,  other 
than  municipal  or  school  corporation, 
firm,  person,  or  association  of  per- 
sons, subject  to  the  legislative  au- 
thority of  Quebec,  that  owns,  oper- 
ates or  manages  or  controls  any 
system,  works,  plant  or  equipment 
for  the  conveyance  of  telegraph  or 
telephone  messages,  or  for  the  con- 
veyance of  passengers,  or  goods,  or 
work,  or  railway,  or  tramway,  or 
upon  any  lake,  river,  or  stream  for 
the  production,  transmission,  delivery 
or  sale  of  heat,  light,  water  or 
power. 
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Ontario   ** 


i  onstitutional 

law.  Parliament,  or 

overnor    in    Council 

during     Parliamentary     recess,     may 

not    allowed    to    a 
legislature.    The  Hydro-Electric 
<  ommission     is     practically 
immune    from    legal    action,    as    the 
law     stato:      "No     action     shall     be 
brought    against   the    Commission   or 
against  any  member  thereof  for  any- 
done   or   omitted    in    the    exer- 
cise   of    his    office    without    the    con- 
of    the    Attorney    General    for 
Ontai 

Tu  date  the  Attorney  General  has 
not  graTTted  permission  to  bring  suit 
against   the   Commission. 


CONSTITUTIONAL  LIMITATIONS 

California 

The   intent  of  the  California  Rail- 
road   Commission    law    is    clear    and 
specific   in   that   it  grants   the    fullest 
possible    authority    to    the    Commis- 
for    regulatory    purposes    only. 
California     has     a     formal     written 
i union    which    neither    any    law 
passed    by    legislature    nor    any    law 
passed   by  public  vote  may  override. 
and  California  courts,  therefore,  may 
le  whether  any  law  granting  au- 
thority   to    the    Commission,    or    any 
practice  of  the  Commission,  conflicts 
with  the  general  constitutional  rights. 


Quebec 

Quebec  has  no  basic  Constitutional 
law.  The  Commission  has  wide 
powers,  but  not  as  wide  as  those  of 
the  Ontario  Power  Commission.  In 
case  the  Attorney  General,  a  mu- 
nicipality, or  any  party  interested 
makes  complaint  to  the  Commission 
that  any  Public  Service,  Municipal 
Corporation,  Company,  or  person  has 
lawfully,  or  unlawfully,  failed  to  do 
something  relating  to  a  matter  over 
which  the  Commission  has  jurisdic- 
tion, the  Commission  is  empowered. 
after  hearing  such  evidence  as  it  may 
think  fit  to  require,  to  make  such 
disposal  of  the  case  as  circumstances 
demand.  The  decision  of  the  Com- 
mission, upon  any  question  of  fact. 
within  its  jurisdiction  is  final.  Like 
the  Ontario  Hydro-Electric  Power 
Commission,  neither  the  Commission, 
nor  any  of  its  officers  or  employ  i  s 
shall  be  personally  liable  for  any- 
thing done  by  it,  or  by  him,  in  the 
exercise  of  its  or  his  functions. 


Ontario 

The  Hydro-Electric  Power  Com- 
mission has  at  different  times  made 
valuations  of  properties  owned  by  it 
or  which  were  being  considered  for 
purchase,  hut  it  exercises  no  author- 
ity over  the  valuation  of  the  privately 
managed  corporation  or  issuance  of 
securities  by  them.  The  Power 
Commission  Act  gives  the  Commis- 
sion authority  over  the  issuance  of 
securities  for  distribution  works,  and 
no  securities  may  be  issued  by  the 
municipalities  for  the  construction  of 
such  works  without  the  approval  of 
the   Commission. 


INVESTMENT 

California 

The  Railroad  Commission  of  Cali- 
fornia makes  valuations  of  property 
on  an  historical  basis  in  order  to 
determine  the  actual  investment  in 
properties  useful  in  the  public  ser- 
vice, and  from  the  date  of  such  valu- 
ation additional  actual  investments, 
including  overhead  and  useful  prop- 
erties, are  from  time  to  time  added. 
The  Railroad  Commission  passes 
upon  the  character  of  each  such  ad- 
dition, and  investigates  and  author- 
izes or  disapproves  each  issue  of 
bonds,  stock  or  other  security,  and 
fixes  the  price  and  terms  upon  which 
may  be  sold.  The  Commission 
is  given  and  exercises  this  power,  in 
r  that  it  may  have  before  it  at 
all  times  the  actual  investment  in 
used  and  useful  property  of  each 
enterprise    under    regulation. 


Quebec 

There  is  nothing  specifically  stated 
in  the  Act  concerning  investment. 


SALE,  PURCHASE,  OR  LEASE  OF  A  PUBLIC  UTILITY 


Ontario 


The  Commission  exercises  no  au- 
thority over  the  sale,  purchase  or 
lease  of  properties  of  private  cor- 
porations. Where  it  desires  its,.]f  to 
purchase,  lease  or  sill  a  property,  the 
approval  of  the  Lieutenant  Governor 
in  Council  must  he  obtained,  but  the 
law  does  not  require  that  the  Com- 
mission prove  that  tin-  purchasi 
lease  of  the  property  is  for  the  1 
fit  of  the  public  service. 


California 

The  full  authorization  of  the  Kail- 
road  Commission  is  necessary  for 
the  sale,  purchase  or  lease  of  a  pub- 
lic utility  property.  A  petition  must 
he  filed  with  the  Commission  show- 
ing in  detail  the  reasons  "and  all 
facts  w-arranting  and  showing  that 
it  is  for  the  benefit  of  the  public- 
service."  The  petition  must  be  ac- 
companied with  a  detailed  description 
of  the  property  with  original  cost 
and  present  value,  together  with 
copies  of  legal  documents  and  con- 
tracts. 


Quebec 

There  is  nothing  in  the  Act  which 
specifically  pertains  to  this  matter. 
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Ontario 

The  Hydro-Electric  Power  Com- 
mission exercises  no  authority  as  to 
the  general  construction  of  compa- 
nies privately  owned,  with  the  ex- 
ception that  by  law  it  may  order 
them  to  place  wires  underground  or 
to  make  certain  alterations  in  their 
plants  and  works  so  as  to  conform 
with  the  Commission's  rulings.  New 
construction  undertaken  by  the 
Hydro-Electric  Power  Commission 
is  subject  to  the  approval  of  the 
Lieutenant  Governor  in  Council.  The 
Commission  does,  however,  have  au- 
thority over  the  construction  under- 
taken by  the  municipalities  in  the 
installation  or  extension  of  their 
distribution   works. 


NEW  CONSTRUCTION 
California 

For  new  construction,  utility  com- 
panies in  California  must  obtain 
from  the  Railroad  Commission  a 
certificate  showing  "that  the  pres- 
ent or  future  public  convenience  and 
necessity  requires  or  will  require 
such  construction."  Furthermore  the 
Commission  supervises  the  issuance 
of  all  securities  required  to  pay  the 
cost   of   such   construction. 


Quebec 

The  Quebec  Public  Service  Com- 
mission has  the  right  to  make  cer- 
tain rules  and  regulations  as  to  the 
manner  of  constructing.  It  is  given 
no  authority  or  supervision  over  the 
capital  expenditures  for  such  con- 
struction. 


Ontario 

The  Hydro-Electric  Power  Com- 
mission acts  as  a  regulatory  body  in 
cases  of  dispute  as  to  rates  between 
the  municipalities  or  companies 
served  by  them  and  itself,  and  also 
between  individual  customers  and  the 
municipalities  serving  them  with 
power.  It  does  not  act  as  a  regu- 
latory body  in  the  matter  of  rate 
disputes  between  a  customer  and  a 
public  service  company  privately 
owned. 

The  Commission  fixes  the  cost  of 
power  wholesaled  to  the  municipali- 
ties and  to  certain  large  industrial  or 
power  companies,  and  it  further  fixes 
the  individual  rates  to  the  customers 
in  the  municipalities  to  whom  it  sells 
power.  The  practice  of  rate-making 
which  has  been  established  by  the 
Hydro-Electric  Power  Commission 
is  radically  different  from  that  in 
use  in  California.  Each  municipality 
or  company  buying  power  from  the 
Commission  first  pays  its  proportion 
of  the  generating  expense,  to  which 
is  added  the  transmission  cost  from 
the  generating  station  to  the  munici- 
pality or  company  to  which  the 
power  is  sold.  This  system  of  rate- 
making  gives  an  actual  wholesale 
cost  of  power  to  the  municipalities 
varying  over  exceedingly  wide  limits. 

The  law  under  which  the  Hydro- 
Electric  Power  Commission  operates 
states  that  the  power  must  be  sold 
at  cost,  and  it  makes  no  allowance 
as  to  whether  the  charge  to  the  mu- 
nicipality or  company  is  fair  or  un- 
fair. The  Commission  under  the  law 
is  permitted  to  contract  with  private 
companies  for  the  sale  of  a  portion 
of  the  power,  and  the  profits  or  the 
losses  from  such  business  are  either 
credited  to  or  charged  against  the 
municipalities.  The  cost  of  power 
furnished  by  the  Hydro-Electric 
Power  Commission  recognizes  taxes 
only  to  the  extent  of  those  against 
land,  which  are  practically  negligible. 


SUPERVISION  OF  RATES 

California 

The  California  Railroad  Commis- 
sion fixes  all  rates.  Rates  are  based 
upon    cost,    including : 

( a  )   Cost  of  money. 

(  b  )   Taxes,   fees,  etc. 

(c)   Operating  expenses. 

The  cost  of  money  is  presumed  to 
allow  the  company  a  fair  return 
upon  its  actual  investment,  such  as 
will  induce  the  flow  of  capital  into 
a  necessary  and  wisely  managed  in- 
dustry, and  in  the  amounts  necessary 
for  the  development  of  the  State. 
The  Commission,  however,  may  im- 
pose a  limitation  in  that  if  based 
upon  cost  and  the  resulting  rates  are 
nut  fair,  the  company  is  not  entitled 
to  its  full  return  upon  the  invest- 
ment. 

The  California  Railroad  Commis- 
sion fixes  the  individual  rates  for 
each  community  and  for  each  class 
.if  business.  The  theory  employed 
by  the  Commission  implies  an  inter- 
connected  power  system  with  all 
sources  of  power  fed  into  the  system 
and  all  uses  supplied  from  it.  No 
attempt  is  made  to  allocate  the 
kilowatt  hours  used  by  a  particular 
source,  or  to  base  the  cost  to  the  ulti- 
mate consumer  upon  the  cost  of  pro- 
ducing power  at  that  source.  Power 
from  the  interconnected  system  is 
considered  at  the  average  cost  of  all 
of  the  generating  plants,  including 
the  cost  of  transmission.  This  rati 
practice  gives  wholesale  power  at 
approximately  the  same  cosi  at  each 
sub-station  upon  a  system  and  indi- 
vidual consumers'  rates  vary  but 
little  from  each  other  in  the  different 
localities. 


Quebec 

The  Commission  upon  complaint 
has  the  authority  to  hear  rate  cases 
and  to  render  a  decision. 
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<  Ontario 

Tli  of    the    Hydro-Electric 

n  of  Ontario  have 
been  discussed  in  detail  in  Section 
1  and  2  preceding.  They  may  be 
summarized,  1:  by  the   follow- 

ing  quotation    in    the   Hydro-Electric 

1  "I  he  Commission  shall  have  the 
exclusive  jurisdiction  as  to  all  mat- 
ters in  respect  of  which  authority 
is  by  Act  conferred  upon  it,  and 
nothing  done  by  the  Commission 
within  its  jurisdiction  shall  be  open 
to  question  or  review  in  any  action 
or  pi  >r  by  any  court." 


DUT1I  .>  OF   J  UK  COMMISSION 

California 

The  duties  of  the  California  Rail- 
road Commission  arc  denned  as  to 
their  intent  by  Section  31  from  the 
California   law   as   follows: 

"Section  31.  The  Railroad  Com- 
mission is  hereby  invested  with 
r  and  jurisdiction  to  supervise 
and  regulate  every  public  utility  in 
that  State,  and  to  do  all  things 
whether  herein  specifically  desig- 
nated or  in  addition  thereto  which 
are  necessary  and  convenient  in  the 
exercise  of  such  power  and  juris- 
diction." 

The  decisions  of  the  California 
Commission  are  subject  to  review  by 
the  courts  in  respect  to  the  consti- 
tutionality and   justice  of   their  acts. 


Quebec 

The  Quebec  Public  Service  Com- 
mission has  jurisdiction  in  all  mat- 
ters within  the  jurisdiction  of  the 
Railway  Committee,  the  transporta- 
tion of  goods  by  tramway  compa- 
nies, contests  regarding  rates  for 
public  service,  placing  of  rails  on 
public  roads,  for  certain  contests 
between  public  utilities  and  municipal 
administrations,  and  expropriation. 


Ontario 

The  Hydro-Electric  Power  Com- 
mission may  make  extensions  in  its 
own  facilities  and  it  may  order  the 
municipalities  purchasing  power  from 
the  Commission  to  make  certain  im- 
provements, such  as  placing  wires 
underground,  etc.  The  Commission 
further  has  the  right  to  "regulate 
equipment  in  electrical  works  owned 
by  either  municipalities  or  by  private 
corporations." 


EXTENSIONS 

California 

The  California  Railroad  Commis- 
sion has  authority  to  order  additions, 
extensions,  repairs,  changes,  etc., 
when  in  the  judgment  of  the  Com- 
mission such  changes  arc  needed  for 
proper  service.  The  Commission 
may  require  the  joint  action  of  two 
or  more  public  utilities  for  such  im- 
provements. 


Quebec 

Upon  the  complaint  of  any  munici- 
pality or  other  interested  party  that 
a  public  service  utility  doing  busi- 
ness in  such  municipality  fails  to 
extend  its  service,  the  Commission, 
after  hearing  the  parties  and  their 
witnesses,  and  making  such  inquiry 
into  the  matter  as  seems  equitable, 
may  order  the  extension  and  state 
the  conditions  under  which  same 
shall  be  done,  including  the  cost  of 
all  necessary  works,  which  it  may 
apportion  between  the  public  utility 
and  the  municipality,  in  any  manner 
it  deems  advisable. 


Ontario 

The  Hydro-Electric  rower  Com- 
mission may  expropriate  property 
for  its  own  use  or  for  the  use  of 
a  municipality  whether  or  not  the 
property  is  devoted  to  public  use. 
The  law  does  not  give  the  Com- 
mission authority  over  proceedings 
brought  by  private  companies,  nor 
does  the  Commission  have  final 
authority  over  the  price  in  any  pro- 
ceeding. The  price  to  be  paid  for 
expropriati  d  property  is  determined 
by  an  arbitration  proceeding,  the  con- 
ditions for  which  are  set  Forth  in 
the  Provincial  laws.  However,  the 
Commission  does  have  authority  to 
conduct  arbitration  proceedings  dif- 
ferently from  this  law  in  that  it  may 
appoint  a  sole  arbitrator  rather  than 
the  three  arbitrators  called  for  in  the 
basic  law. 


RIGHT  OF  EMINENT  DOMAIN 
California 

California  Railroad  Commission 
has  authority  covering,  the  acquire- 
ment of  property  for  public  purposes 
through  condemnation.  The  process 
of  condemning  property  for  public 
use  in  California  is  carried  out  by 
court  action  and  the  function  of  the 
California  Commission  in  such  pro- 
ceedings is  to  determine  the  price 
to  be  paid  for  the  property.  Two 
es  of  condemnation  cases  appear 
in  California;  in  one  private  prop- 
erty is  sought  to  be  taken  by  a  public 
utility,  and  in  the  other  the  property 
of  a  public  utility  is  sought  to  be 
taken  by  a  municipality  or  other 
political  sub-division.  The  Railroad 
imission  is  instructed  to  find  a 
just  compensation  to  be  paid  for  the 
property  to  be  taken,  stating  this  in 
a  single  sum  and  stating  separately, 
however,  also  in  a  single  sum,  the 
severance  damage  for  property  not 
taken.  The  California  law  provides: 
"The  finding  of  the  Commission  on 
the  question  of  the  necessity  for  the 
taking  and  the  finding,  fixing  the  just 
compensation  to  be  paid  for  any 
property  or  interest  in  or  to  prop- 
erly under  the  provisions  of  this  sub- 
section shall  be  final  and  shall  not  be 
subject  to  modification,  alteration, 
reversal  or  review  by  any  court  of 
this  State." 

The    actual    taking   of    property    is 

timmated  through  the  court,  but 

the  court   receives  no  evidence  as  to 

value    other    than   that    furnished    by 

the   Commission's   finding. 
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Quebec 

The  Quebec  Public  Service  Com- 
mission is  given  authority  over  the 
proceedings  for  the  expropriation  of 
property  for  municipal  purposes,  and 
the  Commission  may  forcibly  or 
otherwise  enter  upon,  seize  or  take 
possession  of  the  whole  or  part  of 
movable  or  immovable  property,  or 
such  public  utility,  together  with  the 
books  and  offices  thereof,  and  may, 
until  such  order  has  been  enforced, 
assume  or  take  over  all  or  any  of 
the  powers,  duties,  rights  or  func- 
tions of  the  directors  and  officers  of 
the  public  utility,  in  all  respects,  in- 
cluding the  employment  and  dis- 
missal of  officers  and  employees 
thereof,  for  such  time  as  the  Com- 
mission continues  to  direct  such  man- 
agement. 
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5.  A   Comparison   of  the   Powers   Granted   to   the 
Hydro-Electric   Power   Commission   of   On- 
tario to  those  for  the  California  Railroad 
Commission  and  the  Quebec  Public 
Service   Commission 
General  : 

For  the  States,  the  California  Railroad  Commis- 
sion has  been  selected  for  comparison  with  the 
Hydro-Electric  Power  Commission  of  Ontario  for 
the  reason  that  it  may  be  considered  as  a  model  for 
the  best  type  of  public  service  commission  function- 
ing within  the  United  States. 

The  Quebec  Public  Service  Commission  was  se- 
lected for  the  reason  that  in  the  Province  of  Quebec 
nearly  all  electric  utility  development  has  been  under- 
taken and  is  being  operated  by  private  capital  under 
the  jurisdiction  of  this  Commission. 


By  reason  of  the  method  employed  by  the  Com- 
mission in  proportioning  the  cost  of  power  to  the 
several  municipalities  which  it  serves,  it  is  necessary 
to  have  very  detailed  costs,  both  as  to  investments 
and  the  annual  operating  cost  for  each  element 
entering  into  the  system.  The  various  elements  of 
cost  must  be  minutely  subdivided  in  order  to  arrive 
at  the  proportion  of  investment  and  the  proportionate 
operating  cost  for  each  customer.  The  investments 
and  operating  costs  published  by  the  Hydro-Electric 
Power  Commission  are  shown  in  such  a  manner  as 
to  conform  with  the  requirements  of  the  law  as  set 
forth  in  the  Power  Commission  Act.  Their  presenta- 
tion, however,  does  not  admit  of  easily  determining 
whether  or  not  the  management  has  been  efficient 
in  the  construction  and  operating  of  the  various  cost 
elements   of    the   system.      However,    in   the   detail 


PHYSICAL  ASSETS 


California 

Physical  property  is  reported  on  the  basis  of  actual  cost 
in  respect  to  investments  made  under  the  supervision  of 
the  Railroad  Commission.  For  investments  made  prior  to 
the  formation  of  the  Railroad  Commission  the  equivalent 
cash  investment  is  determined  by  an  appraisal  of  the 
property   on   the  historical   basis. 

The  physical  assets  are  divided  into  the  following  sub- 
accounts : 


(a)  Production  investment.  This  includes  investments 
of  the  hydro-electric,  steam,  electric  and  other  power  gen- 
erating sources,  and  for  each  class  of  producing  plant  the 
costs  are  reported  in  detail  with  regard  to  the  several  ele- 
ments going  to  make  up  the  total.  Real  estate  is  included, 
as  are  water  rights  and  franchises  to  the  extent  of  actual 
cash   payments   made   to   governmental    agencies    therefor. 

(b)  Transmission  cost.  The  transmission  investment  is 
inclusive  of  transmission  lines  and  sub-stations,  the  cost 
for  which  is  detailed  by  items,  and  so  summarized  that 
the  total  costs  for  each  important  unit  of  line  and  sub- 
station may  be  identified. 

(c)  Local  distribution  investment.  The  local  distribu- 
tion investment  is  itemized  by  the  class  of  property  in- 
volved, and  is  further  subdivided  geographically  by 
districts. 


(d)  General  investments.  This  item  includes  all  in- 
vestments not  specifically  applicable  to  any  of  the  three 
preceding  items. 


(e)  Construction  work  in  progress.  Under  this  item  is 
included  all  of  the  monies  spent  on  new  construction  up  to 
the  time  when  the  physical  structure  begins  to  render  ser 
vice  to  consumers,  the  fixed  charges  for  which  should 
then  be  properly  deducted  from  revenue.  The  account  is 
subdivided   geographically,   and   as  to   classes   of  property. 


Ontario 

The  physical  assets  of  the  Hydro-Electric  Power  Com- 
mission and  of  the  municipalities  contracting  therewith 
are  both  given. 

The  physical  assets  of  the  Commission  given  in  Volume 
I  of  their  Annual  Report  do  not  show  any  logical  ar- 
rangement as  to  subdivision  into  the  several  elements  of 
cost.  For  some  of  the  systems  the  physical  assets  as  re- 
ported, power  plants  and  transmission  systems  are  sepa- 
rated, while  in  others  they  are  merged.  In  no  instance  is 
the  transmission  system  subdivided  so  as  to  show  sepa- 
rately the  value  of  the  transmission  lines  from  that  of 
sub-stations.  For  certain  properties  such  as  the  Essex 
County  System,  Thorold  System  and  the  Ontario  Power 
Company,  either  the  purchase  price  or  the  value  of  the 
Commission's  bonds  paid  for  the  property  are  included 
in  assets  rather  than  the  actual  cash  value  of  the  physical 
facilities    for    these    properties. 

(a)  Production  Investment.  In  most  instances  the  in- 
vestments made  in  power  plants  by  the  Commission  are 
not  kept  separately  from  transmission  and  sub-station 
investments,  as  a  result  of  which  it  is  impossible  from 
their  published  reports  to  ascertain  the  elements  of  their 
investments.  Where  production  investments  are  shown 
they  are  not  subdivided,  but  are  given   in  total  only. 

(b)  Transmission  Costs.  Transmission  costs  can  be 
ascertained  only  for  those  systems  for  which  the  Com- 
mission owns  no  production  facilities,  and  they  are  given 
only  in   total. 

(c)  Local  distribution  investment.  The  Commission  in 
reporting  on  the  physical  assets  of  the  municipalities  as 
contained  in  statement  "A"  of  Volume  II  of  each  Annual 
Report,  subdivides  the  distributing  system  into  two  gen- 
eral accounts,  namely,  plant  and  other  assets.  The  plant 
account  is  subdivided  into  eleven  sub-accounts  from 
which  the  value  of  the  several  elements  of  the  property 
may   be    determined. 

(d)  General  investments.  The  Commission  sets  forth 
its  General  Investment  in  its  statement  of  assets,  and  in- 
cluded therein  such  items  as  office  service,  garage  and 
storehouse  buildings,  office  furniture  and  equipment,  auto- 
mobile trucks,  inventories,  etc.,  all  of  which  cannot  be 
specifically  assigned  to  any  one  of  the  preceding  items. 

(e)  Construction  work  in  progress.  For  the  Commis- 
sion's system  certain  items  of  the  construction  work  in 
progress  are  detailed  among  its  assets.  These  for  1920, 
including  such  items  as  the  power  development  on  the 
Nipigon  River,  the  Niagara  power  development  works  and 
certain  radial  railway  construction  in  progress.  However, 
unless  one  is  thoroughly  familiar  with  the  details  of  the 
construction  then  in  progress,  and  with  the  methods  of 
keeping  accounts  it  would  be  impossible  to  segregate  these 
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California 


Other  assets.  Under  other  assets  is  included  such 
items  as  sinking  and  other  special  funds:  investment  in 
system  corporations,  investments  in  the  securities  of  other 
corporations,    deferred    charges,    current    assets,    etc. 


PHYSICAL   ASSETS    (Continued) 

Ontario 

items  from  capital  assets  in  property  then  operating,  as 
these  two  classes  of  investment  are  frequently  added 
together  to  make  a  system  total.  Thus  for  the  Thunder 
System,  physical  assets  as  of  October  31,  1920,  are 
shown  as  the  total  of  the  Nipigon  Development  then  under 
construction,  and  of  the  investments  in  operating  trans- 
mission lines  and  sub-stations  by  which  Port  Arthur  was 
at  that  time  receiving  power  from  the  Kaministiquia 
Power    Company. 

For  the  municipalities  receiving  hydro  service  there  is 
contained  an  account  among  the  assets  of  miscellaneous 
construction  expenses,  which  includes  the  construction  in 
progress,  the  fixed  charges  against  which  could  not 
properly  be  deducted  from  revenue. 

(f)  Other  assets.  For  the  Commission's  operations  in- 
cluded among  other  items  are  such  items  as  sinking  fund. 
investments  and  other  companies,  cash  accounts  receivable, 
balance  due  by  municipalities  for  power  supply,  deficit  on 
rural   lines  and   insurance  unexpired. 

For  the  municipalities  receiving  power  from  the  hydro 
system  there  is  listed  among  the  other  items  such  items 
as  cash  securities  and  investments,  accounts  receivable, 
investments,  sinking  fund,  equity  in  the  hydro  system, 
equity  in  rural  lines  and  hydro  operating  account. 


LIABILITIES 


California 

The  California  Companies  must  report  separately  each 
item  of  stock,  bonds,  notes,  debentures,  etc.,  outstanding. 
Funded  debt  items  are  required  to  be  reported  so  thai  the 
rate  of  interest,  the  interest  date,  provisions  as  to  call,  the 
authorized  amount  of  issue,  the  amount  reserved  for  prior 
lien,  the  amount  exchanged  for  other  issues,  the  amounts 
deposited  and  held  alive  tinder  other  mortgages,  the 
amounts  retired  and  the  amounts  outstanding  in  the  hands 
of  the  public  must  be  shown. 

In  addition  to  funded  debt,  current  liabilities,  reserves 
and  surplus  are  shown  in  the   liability  account. 


Ontario 

The  liabilities  of  the  Hydro-Electric  Power  Commis- 
sion are  shown  in  the  form  of  the  cash  advances  from 
the  provincial  treasury,  cash  advances  from  banks,  the 
debentures  of  the  Hydro-Electric  Power  Commission 
issued  for  the  purchase  of  the  securities  of  private  com- 
panies, and  the  debentures  of  private  companies  assumed. 
The  amounts  are  given  only  in  total,  with  no  detail  as  to 
t  date,  date  of  call  or  an}'  other  pertinent  infor- 
mation. 

For  the  Ontario  Power  Company  only  the  debenture- 
issued  by  the  Hydro-Electric  Power  Commission  for  the 
purchase  of  the  stock  of  the  Ontario  Power  Company  are 
considered    as    a    liability. 

In  addition  to  the  funded  debt,  the  balance  sheet  of 
the  Hydro-Electric  Power  Commission  shows  as  liabili- 
ties such  items  as  outstanding  claims  and  awards,  surplus, 
balance  due  to  municipalities  in  excess  of  the  cost  of 
power  supplied  to  them,  reserves  for  sinking  fund,  re- 
serves for  renewals,  reserves  for  contingencies  and  other 
surplus. 


OPERATING 

California 
DISPOSAL  OF  OUTPUT 
The   disposal   of   the   output   of   the   power   plants   of   an 
electric  utility  system  in  California  is  shown  in  the  follow- 

manner : 
Transmitted    from    Generating    Stations. 
Hydro  Electric   Hants. 
Steam  Plants 

Total. 
Electric   Energy  from  Other  Sources. 
Power   Exchange   Received. 

tal. 
Power  Exchange   Delivered. 

Total  Transmitted. 
Less  Transmission   L> 
Received   at    Sun-Station. 
Sub-Station   Loss. 
Distributed. 

Sold  Municipal  Street  Lighting — Arc. 

Sold  Municipal  Street  Lighting — Incandescent. 

Sold  Municipal   Street  Lighting — Miscellaneous. 

Sold  Commercial  Lighting         — Flat. 

Sold  Commercial  Lighting  — Metered. 

Sold  Commercial  Lighting  — Comb.   rate. 


STATISTICS 

Ontario 

DISPOSAL  OF  OUTPUT. 

The  disposal  of  the  output  of  the  power  plants  or  Un- 
purchased power  for  the  Ilydro-Electric  Power  Commis- 
sion is  shown  by  the  average  horsepower  purchased  by  each 
municipality,  or  by  the  total  of  the  companies  contracting 
directly  with  the  Ilydro-Electric  Power  Commission.  This 
does  not  correspond  with  the  average  horsepower  gen- 
erated  and  purchased  which  is  not  set  forth  in  the  annual 
reports  of  the  Commission,  owing  to  the  diversity  between 
the  sum  of  the  individual  demands  of  the  customers  as 
against  the  resulting  demand  placed  upon  the  source  of 
power. 

The  energy  output  is  given  only  for  the  Ontario  Power 
Company  plus  purchased  power  for  the  Niagara  System. 
No  attempt  is  made  to  analyze  this  energy  output  in 
respect  to  the  amount  sold  directly  to  the  Niagara  .Svstem 
and  that  sold  to  direct  customers  of  the  Ontario  Power 
Company. 

It  is  impossible  from  the  records  of  the  annual  reports 
to  trace  the  relation  between  power  or  energy  sold  and 
power  or  energy  purchased ;  in  fact,  meters  are  not  in- 
stalled to  such  an  extent  that  such  information  can  be 
determined. 
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OPERATING    STATISTICS    (Continued  I 


California 


Ontario 


Current    Furnished    Free. 
Used  by  Company. 

Total  Lighting. 

.{.counted  for — Power. 
Sold  Municipal  Power. 
Sold  Commercial  Power — Flat. 
Sold  Commercial  Power — Metered. 
Sold  Commercial  Power— Comb.    Rate. 
Sold  Railway  Power. 
Sold  Other  Electric  Corporations. 
Current  Furnished   Free. 
Used  by  Company. 

Total. 

Total  Accounted  for  Light   and   Power. 

Unaccounted    for. 

Per  Cent.  Unaccounted  for. 


OPERATING   EXPENSES 


California 


Ontario 


The  operating  expenses  of  electric  utility  systems  re- 
porting to  the  California  Railroad  Commission  are  set 
up  in  the   following  manner : 

Production   and   Transmission   Expenses. 

Hydro-Electric  Plants. 
This  is   subdivided   into  ten   items. 

Steam  Plants. 

This  is  subdivided  into  twelve  items. 

Transmission  Sub-Stations. 

This   is    subdivided    into   five    items. 

Transmission   Lines. 
This   is   subdivided    into    twelve    items. 

Distribution   Expenses. 

This    is   subdivided   into   twenty-seven    items. 

Commercial   Expenses — Local. 
This  is   subdivided  into  eleven  items. 

(A  neral  Expenses — Local. 

This   is   subdivided   into   eight   items'. 

General  and  Miscellaneous  Expenses — Gen.   Office. 
This  is  subdivided   into  twenty-one  items. 


Operating  expenses  as  set  up  in  the  Annual  Report  of 
the   Commission    show: 

(a)  The  cost   of   power  to  the  Commission. 

(b)  The  total  cost  for  operating,  maintaining  and  ad- 
ministering  the    system. 

(c)  Interest. 

(d)  Renewals. 

( e )  Contingencies. 

(f)  Sinking  fund. 

These  costs  are  prorated   to  each  of   the  municipalities. 

For  all  systems  where  the  power  is  generated  by  the 
Commission  itself  production  cost  is  not  separated  from 
the  other  costs,  and  only  totals  for  the  entire  system  are 
available   in  the  reports. 

For  the  distribution  systems  owned  by  the  municipali- 
ties the  Commission  requires  the  following  subdivisions 
of   operating   accounts. 

(a)  Power  purchased. 

(b)  Sub-station  operation. 

(  c  )  Sub-station    maintenance. 

(d)  Distribution  system,   operation   and   maintenance. 

(e)  Line  transformer  maintenance. 
(  f )  Meter    maintenance. 

(g)  Consumers   premises  expense. 

(h)    Street   light   system    operation    and   maintenance. 

( i )    Promotion   of   business. 

(j)    Billing  and   accounting. 

( k )   General   office   salaries   and  expenses. 

(1)   Undisputed   expenses. 

(m)    Interest   and   debenture   payments. 

(n)  Miscellaneous   expenses. 

(o)   Depreciation   charge. 

The  operations  of  the  Ontario  Power  Company  are  con- 
sidered to  be  entirely  separate  from  the  operation  of  any 
system,  and  while  the  Commission  owns  the  entire  capital 
stock  of  this  corporation,  it  charges  the  Niagara  system 
for  the  power  as  if  purchased,  and  does  not  show  any 
of   the   elements  of  cost  in   its  annual   reports. 

For  the  Central  Ontario  system  no  item  of  expense  is 
given,  the  only  entry  being  that  of  an  "operating  deficit" 
in  the  annual  balance  sheet. 


costs  kept  by  the  Commission,  hut  not  published, 
the  form  of  cost  keeping  used  is  very  similar  to 
the  standardization  system  of  accounts  used  by 
the  National  Electric  Light  Association,  so  that 
should  the  executives  of  the  Commission  desire  to 
know  with  what  efficiency  any  element  is  being  con- 
structed or  operated,  such  information  can  be 
ascertained. 


The  California  Railway  Commission,  on  the  other 
hand,  provides  for  a  system  of  costs  similar  in 
structure  to  that  advocated  by  the  National  Electric 
Light  Association  and  to  that  which  has  been  gen- 
erally adopted  by  the  several  Commissions  through- 
out the  United  States.  From  this  system  of 
accounts,  it  is  at  once  possible  to  determine  the 
efficiency  of  management. 
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In  comparing  these  two  accounting  systems  it 
must  he  home  in  mind  that  the  comments  on  the 
Ontario  method  are  based  on  the  statistics  published 
in  annual  reports,  and  not  upon  the  details  available 
to  the  Commission.  In  other  words,  the  comparison 
is  upon  a  basis  of  the  information  directly  available 
to  tbe  public. 

tiparison  cannot  be  made  for  the  Province  of 
Quebec  as  the  Public  Service  Commission  of  that 
Province  has  no  authority  to  supervise  the  methods 
of  accounting  of  the  electric  utilities. 


6.    \  Comparison  of  the  Accounts  Published  by  the 
IIvdro-Electric    Power    Commission    of 
Ontario  to  those  for  the  Califor- 
nia Railway  Commission 

GENERAL:  The  Hydro-Electric  Power  Com- 
mission of  Ontario  is  empowered  by  the  Power 
Commission  Act  to  set  up  a  standard  system  of  ac- 
counting, both  for  its  own  operations  and  for  those 
of  the  municipalities  owning  distributing  systems  to 
which  it  disposes  of  its  output. 


SECTION  D— (PART  II) 


THE  COST  OF  POWER  TO  THE  PEOPLE  OF 
ONTARIO,   SERVED   BY   THE   HYDRO-ELEC- 
TRIC POWER  COMMISSION 

Strategic  Position  of  Ontario  with  Respect  to  the 
Availability   of   Cheap   Power 

While  the  Province  of  Ontario  does  not  possess 
any  known  supplies  of  coal,  it  is  unusually  situated 
in  respect  to  the  availability  of  water  powers,  and 
particularly  with  regards  to  the  location  of  the  large 
hydro-electric  developments  at  Niagara  Falls  and 
the  potential  hydro-electric  developments  on  the 
St.  Lawrence  River,  both  of  which  are  within  rea- 
sonable transmission  distances  of  the  principal  indus- 
trial centres  in  the  Province. 

When  considering  the  cost  of  power  to  the  people 
of  Ontario,  not  only  must  the  availability  of  water 
power  be  kept  in  mind,  but,  further,  the  cheapness 
of  the  development  for  water  power  must  not  be 
overlooked. 

The  situation  with  regards  to  the  main  supply  of 
central  station  power  for  the  Province  is  probably 
best  brought  out  by  the  statement  of  Sir  Adam 
Reck  before  the  Committee  on  Water  Power  of  the 
House  of  Representatives  at  the  Sixty-fifth  Con- 
gress of  the  United  States  on  April  15th,  1918  as 
follows : 

Mr.  Hamilton:  "So  I  infer  from  your  state- 
ment that  your  nearness  to 
Niagara  as  a  source  of  power 
is  of  no  special  advantage  to 
you?" 
Sir  Adam  Beck:  "It  is  an  enormous  advantage, 
because  we  sell  it  around 
Niagara  at  $11.50  per  horse- 
power." 
Mr.    Hamilton:        "Now  why  can  you  buy  it  so 

cheap?" 
Sir  Adam  Beck:     "Because    it    is   cheap  at   the 

point  of  development." 
Mr.    Hamilton:        "Isn't   that  the  whole  gist  of 

i:  ?" 
Sir  Adam  Beck:  "Yes.  The  large  users,  the 
large  electro-chemical  works 
and  large  steel  works  will 
locate  at  Niagara  Falls.  But 
then  that  is  no  reason  why  we 


should  not  have  the  City  of 
London,      125     miles     away, 
using  10,000  horsepower  at  a 
price  one-half  the  cost  of  elec- 
tricity generated  by  coal.  And 
half  a  loaf  is  better  than  no 
loaf." 
Mr.    Hamilton  :        "Very  well,  we  are  back  to  the 
original  proposition.     In  other 
words,  if  Niagara  Falls  were 
not  there  at  all,  what  would 
be  the  effect  on  Ontario?" 
Sir  Adam  Beck :     "We  would  be  using  Ameri- 
can coal." 
Mr.    Hamilton :        "Then  you  are   favored  geo- 
graphically   because    of    your 
nearness  to  Niagara  Falls?" 
Sir  Adam  Beck :    "Yes,  because  we  have  Niagara 
Falls     in     the     Province     of 
Ontario,  or  half  of  it." 
There  is  but  a  very  small  proportion  of  the  total 
capacity    in    the    central    electric    sections    of    the 
Province  of  Ontario  which  are  using  fuel  for  the 
generation  of  power.    About  96%  of  all  such  capac- 
ity is  in  hydro-electric  plants.     Excluding  the  Cen- 
tral   Ontario    System,    the    Hydro-Electric    Power 
Commission   supplies  to   the   municipalities   on  the 
Niagara  System,  more  than  88%  of  all  the  power 
sold  by  it,  while,  based  on  the  total  kilowatt  hour 
output  of   the   Hydro-Electric   Power  Commission, 
more  than  87%  of  all  of  the  energy  generated  and 
purchased  by  the  Commission  is  produced  by  plants 
at  Niagara  Falls,  which,  because  of  their  originally 
low    construction   costs,    should    be   classed   among 
those  power  developments  having  the  lowest  cost  for 
power  generation  in  the  entire  world. 

The     Structure     of     the     Governmental     Electric 
Utilities  in  the  Province  of  Ontario 

The  governmental  electric  utilities  in  Ontario  may 
be  divided  into  three  distinct  classes : 

First :  Those  constructed  and  operated  by 
the  Hydro-Electric  Power  Commission  of 
Ontario  on  behalf  of  the  municipalities. 
This  group  consists  principally  of  the 
generating  plants,  transmission  lines,  and  the 
principal  sub-stations  by  which  power  is  pro- 
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Figure   S 

Relation  of  the  liabilities  of  the  Hydro 
Electric  Power  Commission  to  the 
liabilities  of  the  Province 
of  Ontario. 

Note:  The  liabilities  of  the  Central  Ontario  Power  Company 
and  the  Ontario  Power  Company  are  included  in  the 
liabilities  of  the  Commission. 


Legend 
■■  Liabilities  of  the  Commission. 
LTZI  Liabilities  of  the  Province. 
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duced  and  transmitted  for  sale  to  the 
municipalities.  These  facilities,  while  owned 
by  the  municipalities,  are  held  in  trust  by 
the  Hydro-Electric  Power  Commission  until 
at  least  such  time  as  the  municipalities  re- 
imburse the  Province  of  Ontario  for  all  of 
the  expenditures  of  capital,  with  interest  paid 
thereon. 

Second:  The  distribution  system,  located 
within  the  municipalities  themselves,  which 
are  directly  constructed  and  operated  by  the 
municipalities  through  the  issuance  of  Muni- 
cipal Debentures.  The  Province  of  Ontario 
and  the  Hydro-Electric  Power  Commission 
assume  no  financial  responsibility  in  respect 
to  this  group  of  governmental  electric 
utilities. 

Third:  Complete    electric    utility    systems 
purchased  by  the  Province  of  Ontario  and 
operated  in  trust  for  it  by  the  Hydro-Electric 
Power  Commission.     There  is  only  one  such 
system,  namely — the  Central  Ontario  System, 
which  was  originally  comprised  of  22  com- 
panies, and  was  purchased  by  the  Province 
in     1916.      This    system     includes    electric 
power  and  light  systems,  street  railways,  gas 
properties  and  water  works. 
The  Hydro-Electric  Power  Commission,  per  se, 
owns  no  equity  in  any  of  the  properties  which  it 
operates.     It  is  either  a  trustee  for  the  municipali- 
ties or  for  the  Province,  and  manages  the  properties 
entrusted  to  its  care  for  the  best  advantage  of  these 
governmental   bodies. 

Money  for  the  construction  of  properties  and  the 
extensions  thereto  is  obtained  by  the  Hydro-Electric 
Power  Commission  principally  in  two  ways — by 
cash  advances  from  the  Provincial  Treasurer  or  by 
the  issuance  of  Hydro-Electric  Power  Commission 
Bonds.  In  the  original  Power  Commission  Act,  the 
Treasurer  for  the  Province  could  make  cash  ad- 
vances to  the  Hydro-Electric  Power  Commission 
only  as  voted  by  the  Provincial  Legislature,  and 
approved  by  the  Lieutenant  Governor  in  Council. 
Recently,  however,  this  Act  has  been  amended  to 
permit  the  Provisional  Treasurer  to  advance  cash 
to  the  Commission  should  the  Provincial  Legisla- 
ture not  be  in  session,  and  with  approval  of  the 
Lieutenant  Governor  in  Council.  Where  the 
Hydro-Electric  Power  Commission  finds  it  advan- 
tageous to  issue  its  own  bonds  rather  than  to  accept 
cash  from  the  Provincial  Treasurer,  such  bonds  are 
guaranteed  by  the  Province  of  Ontario  and  become 
an  indirect  liability  of  the  Province. 

The  official  auditor  appointed  by  the  Province  in 
respect  to  matters  pertaining  to  the  Hydro-Electric 
Power  Commission,  Mr.  G.  T.  Clarkson,  has  stated : 
"Monies   raised   by   the   province    for   the 
purpose  of  any  department  of  the  Govern- 
ment or  for  the  Commission,  cannot,  under 
the  Audit  Act  be  paid  over  without  a  vote 
of  the  Legislature  and  when  so  voted,  they 
are  strictly   limited  in   amount.      Under  the 
Acts    regulating   its   power    the    Commission 


has  authority  to  issue  bonds  and  the 
Treasurer  of  the  Province  is  empowered, 
subject  to  the  approval  of  the  Lieutenant 
Governor  in  Council  to  guarantee  the  same, 
but  no  limitations  are  imposed  in  the  Acts 
with  respect  to  the  aggregate  amount  of  the 
bonds  which  the  Commission  may  issue  or 
the  Treasurer  of  the  Province  guarantee, 
with  the  approval  of  the  Lieutenant  Governor 
in  Council.  As  the  liability  of  the  Province 
is  the  same  to  all  intents  and  purposes 
whether  it  raises  monies  direct  or  guarantees 
bonds  of  any  undertaking,  in  that  it  must 
see  that  payment  of  all  borrowings  or  guar- 
anteed bonds  be  made,  it  is  a  matter  worthy 
to  be  considered  as  to  whether  the  Legisla- 
ture should  have  direct  control  over  all  the 
finances  of  the  Province  or  the  Treasurer 
of  Ontario  remain  vested  with  authority  to 
guarantee  bonds  with  the  approval  of  the 
Lieutenant  Governor  in  Council. 

"Now  what  does  this  mean?  It  is  a  wrong 
thing.  It  means  that  under  the  old  Govern- 
ment which  controlled  a  servile  majority  of 
the  Legislature,  they  brought  in  an  Act  by 
which  the  Legislature  gave  up  that  power 
which  British  Constitutional  rights  has  given, 
gave  it  up  to  the  Council,  and  the  Council 

gave  it  up  to  the  Commisj|^fc 

"It  means  that  the  Pa^Hrnent  had  given 
away  a  right  which  it  should  not  have 
given  away,  and  that  this  cabinet  of  the 
old  Government  in  1919  in  August  gave  to 
the  Commission  unlimited  power  to  issue 
bonds,  to  commit  the  Province  to  financial 
liabilities,  and  simply  said  to  the  Treasurer, 
'Go  ahead  and  spend  all  they  like  to  issue.' 
Mr.  Chairman,  that  thing  is  wrong  and  must 
be  made  right.  The  Legislature  of  the 
Province  of  Ontario  must  again  assert  its 
right  to  vote  monies. 

"And  so  I   say  that  growing  out  of  this 
radial  enquiry  must  come  a  return  to  sound 
constitutional  practice.     In  the  next  session 
the  House  must  amend  the  Act  so  as  to  re- 
move from  the  Act  the  power  given  the  Gov- 
ernment to  indiscriminately  and  indefinitely 
guarantee  bonds,  and  remove  from  the  Gov- 
ernment  the  power   to    delegate   that    power 
to   the    Commission    and    restore    the    power 
to  vote  money,  as  the  Hydro  estimates,  to 
the  hands  of  the  Legislature.     That,  to  my 
mind,  Mr.  Chairman,  is  the  real  issue.     We 
must  see  that  it  is  straightened  out." 
The     Hydro-Electric     Power     Commission     also 
finances  its  requirements  by  short  term  loans  from 
banks,  and,  in  the  case  of  the  purchase  of  certain 
properties,   by  assuming  the   underlying   bonds   of 
such  properties.     For  instance,  in  the  purcha 
the  Ontario  Power  Company,  the   Hydro-Electric 
Power    Commission    purchased    the    stock    of    that 
Company   in   exchange    for   its   own    bonds    to   the 
extent   of   $8,000,000.    and    it    assumed    all    of    the 
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bonded  indebtedness  of  the  Ontario  Power  Com- 
pany, amounting  to  more  than  $14,000,000. 

The  Municipal  Commissions  finance  their  entire 
requirements  by  the  issuance  of  Municipal  Deben- 
tures, which  art-  generally  of  the  serial  type,  calling 
for   a  retirement   in   about   twenty  years 

from  the  date  of  issue. 

The  entire  physical  structure  of  the  Governmen- 
tally  owned  electric  utilities  in  the  Province  of 
(  Intario  is  built  on  the  cash  realized  by  the  sale  of 
bonds.  Bonds  sold  by  the  Province,  bonds  of  the 
Hydro-Electric  Power  Commission,  the  debentures 
of  the  municipalities  and  assumed  bonds  of  the 
private  companies  purchased  represent  not  only 
the  entire  physical  assets  of  the  government  electric 
utilities,  but  also  purchases  of  water  rights,  fran- 
chises, good-will,  contracts  and  other  intangibles. 
Accordingly  the  financial  structure  has  no  item  of 
equity,  and  the  bond  holders  are  protected  entirely 
by  either  the  credit  of  the  Province  or  the  credit 
of  the  municipalities. 

In  guaranteeing  the  bonds  of  the  Hydro-Electric 
Power  Commission  and  in  advancing  cash  for  its 
use,  the  Province  of  Ontario  is  in  fact  aiding  the 
municipalities  to  finance  the  project,  as  they  are  the 
veritable  owners  of  the  entire  system.  As  long  as 
rates  can  be  maintained  at  such  a  point  that  the 
operating  expenses  can  be  met,  and  interest  can  be 
paid  upon  all  of  the  obligations  of  the  Commission, 
there  is  but  little  danger  in  the  plan,  but  the  danger 
is  that  should  rates  have  to  be  increased  to 
such  a  point  that  municipalities  begin  to  drop  out  of 
the  project,  the  law  requires  the  remaining  muni- 
cipalities to  stand  the  entire  cost  which  would  then 
begin  to  pyramid. 

The  advancing  of  monies  for  the  municipalities  in 
this  instance  is  not  the  first  venture  of  like  kind  by 
the  Province.  Unfortunately,  however,  its  previous 
venture  was  disastrous.  This  was  known  as  the 
Municipal  Loan  Fund,  which  was  organized  by  Sir 
Francis  Hincks  in  1852,  and  which  was  financially 
wound  up  in  1872  with  an  arrangement  covering 
the  default  by  the  various  municipalities  of  the  great 
bulk  of  capital  as  well  as  of  the  accrued  interest. 

The  Municipal  Loan  Fund  provided  original  ad- 
vances of  $6,409,400,  which  were  later  increased  to 
$11,416,891  by  arrears  of  interest  over  the  twenty- 
year  period,  and  of  this  only  $2,386,417  was  repaid, 
leaving  a  total  loss  to  the  Province  of  $9,030,474. 
There  were  29  municipalities  which  took  advantage 
of  the  Municipal  Loan  Fund,  and  of  these  not  one 
made  its  full  payments.  Among  them  were  such 
municipalities  as  Brantford,  Chatham,  Goderich, 
Guelph,  London.  Ottawa,  Port  I  Tope,  Prescott, 
Sinicoe  and  Stratford,  all  of  which  are  found  among 
the  municipalities  now  obtaining  the  same-  form  of 
advance  from  the  Province  for  Hydro  service. 
Thus  the  Province  has  a  very  unfortunate  precedent 
facing  it  as  to  what  might  happen  from  what  has 
happened  in  the  past. 

Tlir  borrowings  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario  and  the  guarantees  of  the  securi- 
ties issued  by  the  Commission  are  not  a  small  part 


of  the  Province's  total  direct  and  indirect  liabilities. 
The  first  complete  year  of  the  Commission's  activi- 
ties was  1911,  at  which  time  its  liabilities  amounted 
to  $4,354,800,  which  was  12.7%  of  the  total  direct 
and  indirect  liabilities  in  the  Province  of  Ontario. 
By  1916  the  liabilities  of  the  Commission  had  grown 
to  be  33.8%  of  the  total  direct  and  indirect  liabilities 
of  the  Province,  but  in  the  following  year,  due  to 
the  purchase  of  the  Ontario  Power  Company,  they 
jumped  to  64.2%  and  for  the  years  succeeding 
were:  65.4%  in  1918;  63.3%  in' 1919;  67.9%  in 
1920. 

Between  the  years  of  1911  and  1920  the  Provin- 
cial liabilities,  direct  and  indirect,  had  grown  4.1 
times  while  the  Hydro-Electric  Power  Commis- 
sion's liabilities  had  grown  approximately  22.6  times. 
The  growth  of  the  liabilities  of  the  Province  as 
compared  to  the  Commission  is  well  illustrated  in 
Figure  No.  8. 

The  Provincial  Government,  having  in  1920  about 
70%  of  its  total  liabilities  in  investments  for  electric 
utilities,  has  in  fact  become  more  of  a  commercial 
enterprise  than  a  Government,  and  upon  the  suc- 
cess or  the  failure  of  that  enterprise  rests  the  entire 
welfare  of  the  people  of  Ontario. 

For  municipalities,  Municipal  Debentures  have 
been  increased,  in  some  instances,  more  than  400% 
of  those  issued  for  general  municipal  purposes,  as  is 
brought  out  in  Section  "I"  by  Table  No.  24,  so 
that  the  entire  financial  structure  of  the  governing 
bodies,  both  Provincial  and  municipal,  within  the 
Province  of  Ontario,  is  one  dealing  with  a  tremen- 
dous business  enterprise,  rather  than  with  the  direct 
functions  of  the  government. 

The  Total   Investments   and   Physical  Assets  in 

Governmental  Electric  Utilities  in  the 

Province  of  Ontario 

The  total  investments  in  government  electric 
utilities  in  the  Province  of  Ontario  operated  by  the 
Hydro-Electric  Power  Commission  are  found  in 
Volume  I  of  its  annual  report,  and  the  investments 
made  by  the  municipalities  in  distribution  systems 
are  found  in  Volume  II  of  the  same  document. 
The  investments  made  by  the  Hydro-Electric  Power 
nmission  and  by  the  Province  in  electric  utilities 
are  recorded  for  the  fiscal  year  ending  October  31st, 
while  the  investments  made  by  the  municipalities  are 
recorded  as  of  fiscal  year  ending  December  31st, 
and  for  this  reason  it  is  impossible  to  obtain  from 
the  reports  of  the  Commission  the  total  investments 
as  of  a  single  date. 

In  Table  No.  2  the  total  investments  in  physical 
assets  of  the  governmentally  owned  electric  utilities 
in  the  Province  of  Ontario  are  given.  The  invest- 
ments made  by  the  Hydro-Electric  Power  Commis- 
sion, on  behalf  of  the  municipalities,  at  the  end  of 
the  fiscal  year  of  1920  totaled  $51,514,183.  The 
investments  made  by  the  municipalities  on  their  own 
behalf  totaled  $26,172,894.  The  investments  made 
by  the  Province  totaled  $11,036,229.  The  invest- 
ments made  by  the  municipalities  taking  power  from 
the  Central  Ontario  System  were  $886,473,  and  the 
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investments  made  by  the  Commission  on  properties 
not  ye  operating  were  $31,662,232.  These  several 
"tens  total  $1217232,011,  which  represented  the  in- 
vestments of  all  of  the  governmental  agencies  in 
electric  utilities  at  the  end  of   the   fiscal   year   of 

19The  items  in  Table  No.  2  are  stated  as  physical 
assets  This  is  not  entirely  correct,  the  term  being 
used  to  distinguish  the  fixed  assets  from  liquid  as- 
sets rather  than  as  the  true  physical  value  of  the 
properties  enumerated.  .  . 

The  Hydro-Electric  Power  Commission,  in  set- 
tins  up  its  assets  and  liabilities,  classes  as  assets 
the  stock  of  certain  companies  which  it  has  pur- 
chased,  and  such  stock  and  purchase  price  frequently 
represents,  as  stated  previously,  money  paid  foi 
such  intangibles  as  franchises,  water-rights,  good- 
will, contracts,  etc.^^  ^  £ 

The   Total   Investments   in   Physical    Assets    of    the    Hydro- 

Flectric  Power  Commission  and  of  the  Province  of  Ontario 

Sd  the  MnnTcipalities  Therein  in  Electric  Utility  Systems 

for    1920. 

/  Investments  in  physical  assets 
by  the  Hydro-Electric  Power 
Commission  on  behalf  of  the 
Municipalities  as  of  October 
31,  1920 

Operating     Power     Develop- 
ments : 
Ontario  Power  Company 

(a)  Plant    real    estate,    dis- 
tribution    station     and 

^fd,-iilllranC.hiSeS..and?2.,995,096 

(b)  Expenditure      on      con- 
struction   of    third    pipe     3494494 

(c)  Severn  System  ".'.'.'.'.'.'.  649,767 

(d)  Wasdells  System 141,760 

(e)  Eugenia   System    9/9,4.4 

(f)  Muskoka   System    148,01b 

(g)  Bonnechere     River 
Storage    34,165 

(h)  Rideau  System  748,941 


///. 


the 


$28,191,665 
1,482,884 

Lin;;'.'.:'.'.'.'.'.'.'. 4,190,871 

Wood  Pole  Transmission  Lines 0040272 

Unclassified  Transmission  Lines 


Rights   of  Way.. . . 
Steel   Transmission 


8,204,159 

375,516 

89,182 


196,038 

265.864 
93,898 
38,623 


77. 


Substations    

Essex  County  System 
Thorold   System    •••••••• 

Office  and   Service  Buildings 

Automobiles  and  Trucks. ...... 

Inventories  (construction  omitted). 
Inventory  (construction  O.  P.  Co.) 
Experimental  Farm    

Total,  I ••••;;•     ?51'514-183 

Investments  in  physical  assets  by  the 
Municipalities  on  their  own  behalf  as  of 
December  31st,  1920 
Lands  and  Buildings. 
Substation  Equipment 
Distribution    System 


Investments    in    physical    assets    by 
Province  of  Ontario  in  the  Central  Un- 
tario    and    Nippissing    Systems    as    of 
October  31,  1920 
Power  developments,  Rights  and  bteam 

Plants    

Transmission    Systems    i  119964 

Transformer  Stations    ■ 

Local   Utilities   (gas,  electric,  water  an 

electric  railway)    

Rural   Lines    •  •  • 

Pulp  Mill  and  Pulp  Wood  Areas 

Inventories   


$4,871,825 


2,370,186 

30,812 

454,227 

431,380 


nI  $11,036,229 


IV. 


V. 


$886,473 


VI. 


Total 
Investments    in    physical    assets    by    the 
Municipalities  on  their  own  behalf  which 
are  taking  power  from  the  Central  On- 
tario system  as  of  December  31st,   \MU 

Trent    System    

Divestments    in    physical    assets    by    the 

Hydro-Electric    Power    Commission    in 

behalf  of  the  Municipalities  in  properties 

not    yet    operating    as    of    October    olst, 

1920— Reset  in  bold  face  q, 

Niagara  Power  Development  Works...     $2|g6,896 

Nipigon   Development    i'??7'604 

Electric  Railway  Construction ''-"''"" 

Total    V W2lii 

The  total  investments  in  electric  utilities 
by  Governmental  agencies  in  the  Province 
of  Ontario-  ..  v 
Total  Investments  in  fixed  capital  (1-V 
inclusive)    


$121,232,011 


$2  127,555 
3.221.405 

Overhead 8,323.272 

1268.621 


2.467,266 


Distribution    System   Underground.. 

Line  Transformers  

Meters 

Street  Lighting    •  • ;  •  ■ 

Miscellaneous  Construction  Materials 

Steam  and  Hydraulic  Plants £    ■ 

Old    Plants    


Total   IT. 


$26,172,894 


Detailed  Investments  of  the  Hydro-Electric  Power 

Commission  on  Behalf  of  the  Municipalities 

for    the    Several    Systems    as    ot 

October  31,  1920 

The  balance  sheet  contained  in  the  1920  Annual 
Report  shows  the  total  fixed  investment  o  the 
Hvdro-Electric  Power  Commission  on  oehalf  of 
municipalities  to  be  $51,514,183  when  the  total  fixed 
investment  in  the  Ontario  Power 'Company  is  added^ 
No  attempt  is  made  to  include  the  Centra  Ontario 
System  in  this  particular  tabulation,  for  the  reason 
that  this  system  included  light  and  power  properties, 
street  railways,  gas  works,  water  works  and  pulp 
mills  and  the  segregated  investments  and  operating 
expenses  for  these  different  classes  of  service  have 
not  been  published. 

Table  No  3  is  divided  into  two  mam  sections, 
namely,  operating  and  non-operating  properties,  in 
order  that  these  may  be  made  to  check  both  with 
the  balance  sheet  and  with  the  annual  adjustment 
for  proportional  investment  and  operating  cost  to 
each  of  the  several  municipalities.      _ 

Of  the  total  investment  in  operating  properties 
included  that  of  the  Ontario  Power  Company  and 
the  Niagara  System,  which  may  well  be  considered 
as  one  unit,  forms  88%  of  the  total,  and  upon  the 
completion  of  the  Queenston-Chrppawa  Develop- 
ment  the  amount  of  capital  invested  in  the  Niagara 

""tagc  ot 
invest- 
s  capital; 
transmission    line-   and    right  _ of    way,   28%;    sub- 
stations   15%;  miscellaneous  items  about  4%). 
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TABLE    NO.   3 

INVESTMENTS  BY  THE  HYDRO-ELECTRIC  POWER  COMMISSION  IN  PHYSICAL  ASSETS  ON  BEHALF 

OF  THE  MUNICIPALITIES  BY  SYSTEMS  AS  (J!-   0  R  31st.  1920 

Investments  in  Physical  Assets  Now  Operating,  in  Dollars 


•.  er 
I  >evelop- 
meot 

25,489,590 

in  

in.  Rural 

m 



cm 

St.  Lawrence  .-  Rural .... 

Wasd<  11  Sj  stem   .  .  ....      14] 

Wasck-ll  System,   Rural 

Eugenia  System   

;i  nia  System,    Rural 

Muskoka   System    14 

wa  System  


Right 


1,482,884 


Rideau  System   . .  . 
re    River 



Office  and  Service  Buildings. 
Kutomobili  s    and    Trucks.  .  .  . 
Inventories    <  Maintenam 
Farm   Equipment    


34.165 


Steel 
miss:  on 

4.15 
29,476 


Pole 

Lines 


2,527 

475 


I  'nclassified 

Transmission 

Lines 

2.049,272 


552,256 
269,782 

20 

153.690 

11,281 

544.739 

1  694 
54.313 


233,602 


Sub- 
stations 

1,066,861 

6,138,110 


Miscella- 
neous 

151,891 


55,514 
179,207 
273,057 

26,215 

171,785 

'  9,785 

1,010 
48,844 


375,516 

1,197,288 

194,187 

221,712 

38,623 


Total 

28.757,614 

14,304,588 

475,665 

84,990 

1,381,230 

542,839 

20 

321,665 

11,281 

1,695,948 

1,694 

212,116 

1,010 

1,032,387 

34.165 

375,516 

1,197,288 

194. 187 

221,712 

38,623 


28,191,665 

tments    in    physical    assets 
under    construction    exclusive 
of  the  NipigOn  and  Chippawa 
devel  opm  e  n  I  s    a  n  d    1  F.  i 
Electric  Railways 

Niagara  System   

Thunder  Bay  System 

rn  System   

System 

Eugenia  System 


1.482,884      4,185,460      4.824.652     2.049.272      7,971,388      2,179,217     50,884,538 


5,411 


Total    

Summarization  of  operating  and 

noii  d   investmi 

Operating   28,191,665 

Non-operating  

Thorold  System  


1,482,884 


5,411 


4,185.460 
5,411 


25.630 


93.930 

182,721 

302.281 


4,824.652     2,049,272 
302.281  


157,722 

35,568 

43 

4,344 

35,094 

232,771 


7.971.388 
232,771 


2,179,217 


188,763 

35.568 

43 

98,274 

217,815 

540,463 


50,884  538 

540.463 
89,182 


Grand  Total  28191.665      1,482.884      4,190,871       5,126,933     2.049.272      8,204,159      2,179,217    51,514,183 


The  Commission,  when  receiving-  money  from  the 
Province,  annually  submits  estimates  as  to  the 
amounts  it  will  require  for  the  specific  systems. 
There  lias  been  considerable  discussion  as  to  the 
legality  of  the  Commission  diverting  funds  received 
for  one  purpose  to  another  purpose,  and  Mr.  G.  T. 
Clarkson,  the  Auditor  employed  by  the  Province, 
with  respect  to  the  Hydro-Electric  Power  Commis- 
sion matter-,  states  in  his  report  for  the  fiscal  year 
of    lrU<>: 

"It  is  apparent  that  the  members  of  the 
mmission  ...  of  themselves  .  .  .  were 
not  fully  seized  of  the  extents  by  which 
appropriations  were  being  exceeded  or  monies 
being  expended  for  purposes  other  than 
those  for  which  appropriations  had  been 
asked.  With  the  matter  drawn  to  their  at- 
tention steps  have  been  taken  to  keep  expen- 
ditures within  appropriations;  at  the  same 
.  time  it  is  recognized  that  if  contingencies 
arise  or  work  not  anticipated  or  looked  for. 
has  to  be  done  in  any  period,  some  basis 
must  be  arrived  at  whereunder  a  *reneral  al- 


lowance .   .    .  specified  in  amount  .    .    .  can 
be  made  available  to  the  Commission  so  as 
to    obviate    embarrassment     and    delay    and 
permit  it  to  continue  administration  of   the 
undertakings    in    its    charge    in    a    practical 
manner.     Such  an  allowance  could  be  voted 
by  the  Legislature  subject  to  payment  of  it 
to  the  Commission  from  time  to  time  as  re- 
quired and  with  the  approval   of  the  Lieu- 
tenant Governor  in  Council." 
This  question  has  been  brought  up  again  by  Mr. 
Clarkson  in  his  report  for  the  fiscal  year  of   1920. 
and  is  causing  considerable  discussion  in  Provincial 
Governmental  circles,  as  to  whether  or  not  certain 
restrictions    should    be    placed    against    the     wide 
powers  granted  to  the  Commission  in  the  obtaining 
and  the  use  of  money. 

The  investment  in  the  Ontario  Power  Company, 
the  stock  of  which  is  entirely  held  by  the  Hydro- 
Electric  Power  Commission,  amounted  to  $25,489,- 
590  in  power  development  and  to  $3,268,024  in 
transmission  lines  and  sub-stations  owned  by  the 
Ontario    Transmission    Company,    which   is   a    sub- 
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sidiary  of  the  Ontario  Power  Company.  The  total 
fixed  assets,  as  given  on  the  Ontario  Power  Com- 
pany's balance  sheet  of  October  31st,  1920,  are, 
therefore,  $28,757,614.  The  Hydro-Electric  Power 
Commission  paid  to  the  stock-holders  of  the  old 
Ontario  Power  Company  $8,000,000  in  Hydro- 
Electric  Power  Commission  Bonds  for  $11,000,000 
par  value  of  outstanding  stock  of  the  Ontario  Power 
Company  and  the  Ontario  Transmission  Company. 
The  bonds  of  the  Ontario  Power  Company  out- 
standing on  October  31st,  1920,  together  with 
interest  coupons  due  and,  interest  accrued,  total 
$14,040,118,  while  the  investments  made  by  the 
Hydro-Electric  Power  Commission  since  its  as- 
sumption of  the  ownership  of  this  property  is 
represented  by  $3,517,673  for  the  construction  of 
the  third  pipe  line  and  additional  generating  capacity. 
The  total  fixed  liabilities,  therefore,  amount  to 
$25,557,791. 

While  about  $180,000  was  written  off  for 
renewal  reserves  in  the  first  year  of  operation,  this 
was  later  credited  to  the  payment  for  power  from 
the  Toronto  Power  Company  as  the  result  of  a 
judgment  received  by  that  company  through  the 
courts.  No  renewal  reserves  were  again  charged  off 
until  1920,  when  $389,534  was  set  aside.  The 
average  renewal  reserve  over  the  three-year  period 
of  operation  therefore  amounts  to  about  $130,000 
per  annum,  which,  if  applied  at  the  rate  for  renewal 
reserves  used  by  the  Commission,  would  represent 
a  physical  valuation  for  the  property  of  very  much 
less  than  either  the  fixed  assets  or  the  fixed  liabilities 
of  the  property. 

In  discussing  this  subject  with  Mr.  F.  G.  Clarkson 
on  November  16th,  Mr.  Clarkson  stated  that  to  date 


the  Ontario  Power  Company  has  set  aside  for  re- 
newals only  that  amount  which  it  could  afford.  He 
stated  that  the  reserves  could  not  be  computed 
against  the  total  capitalization,  as  about  $10,000,000 
does  not  represent  physical  value,  and  that  he  never 
has  been  able  to  determine  where  it  came  in.  Mr. 
Clarkson  further  stated  that  the  Commission's 
engineers  feel  that  the  amounts  set  aside  are  suf- 
ficient to  provide  for  renewals. 

Detailed    Investments    in    Distribution    System    by 

the   Municipalities   on   their   Own   Behalf 

as  of  December  31,  1920 

Under  the  Hydro-Electric  Power  Commission 
plan  the  municipalities  taking  power  from  the  Com- 
mission construct  their  own  distribution  systems 
under  the  supervision  of  the  Commission.  The 
municipalities  issue  their  own  debentures  for  such 
construction  and  these  debentures  are  a  direct  liabil- 
ity of  the  municipality,  being  in  no  way  guaranteed 
by  the  Province  of  Ontario. 

The  investments  of  the  municipalities  for  each  of 
the  Hydro-Electric  Power  Systems  are  shown  in 
Table  No.  4,  the  total  investment  for  the  systems 
given  being  $26,172,894,  of  which  that  of  the  muni- 
cipalities receiving  service  from  the  Niagara  System 
forms  about  86%  of  the  total. 

Certain  municipalities  receiving  power  from  gov- 
ernment electric  utilities  have  not,  so  far,  made 
investments  of  their  own  in  distribution  systems. 
These  municipalities  receive  service  from  the  Central 
Ontario  System,  owned  by  the  Province,  and  from 
the  Essex  and  Thorold  Systems,  owned  by  the 
Hydro-Electric  Power  Commission.  Both  Mr. 
Gaby  and  Mr.  Pierdon  have  stated  that  eventually 


TABLE   NO.    4 
INVESTMENTS  AND  PHYSICAL  ASSETS  BY  THE   MUNICIPALITIES    IN   DISTRIBUTION   SYSTFMS 

OX  THEIR  OWN  BEHALF 
AS  OF  DECEMBER  31,  1920 

Investment  in  Dollars 

Distribution        Distribution 

System                                                        Lands  and           Substation             System                  System  Line 

Buildings            Equipment           Overhead         Underground       Transformers  Meters 

Niagara    1,876,408         3,015,703        6,919,995        1,183,917  2,101,465  2,499,611 

Severn    30,605              40,873           262,961  <>(>,590  84,206 

St.  Lawrence     31,230                                     99,019  28,839  ?,5.325 

Wasdell's   250                                   26,510  8,837  8,802 

Muskoka    12  584              12,678            36.853  4,029  9,276 

Eugenia    045              13,034           251,975  65,101  63,525 

Rideau    26.440              10,834           115,262  36,605  41,017 

Thunder  Bav    222,376  19,657  50,310 

Ottawa    713.993            128.283           388,321             84,704  142,143  141,670 

Total   2.127.555         3,221,405        8,323,272        1,268,621  2,467,266  2,933,742 

Street  Lighting        Misc.  Con-         Steam  and 

Equipm't  Regular      struction            Hydraulic  Old 

and  Ornamental        Expense                 Plants  Plants  Totals 

Niagara    1,566,612        2,460,879          228,804  562,946  22,416,340 

Severn    18,604            25,275  77,975  601,089 

St.  Lawrence  17,099              7,065  66,654  285,231 

Wasdell's    1,764              3.615  11,594  61,372 

Muskoka    1,731               1,821  13,046  92,018 

Eugenia    21,757            25,693  56,187  5:^.m 

Rideau   3,929             19,162            70.722  24,441  348,412 

Thunder  Bav  29,180             11,179           380,274  712,976 

Ottawa    90.778            32,247  1,122,139 

Total  1,751,454        2,586,936          679,800  812,843  26,172,894 
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TABLE  NO.  5 
INVESTMENTS    IN    FACILITIES    OF   GOVERNMENTAL   ELECTRIC  UTILITIES  FOR  1920  IN  DOLLARS 
PER  HORSEPOWER  YEAR  FURCHASED  AND  IN  CENTS  PER  KW-HR.  GENERATED  OR  PURCHASED 

Thunder 
Niagara         Severn       Eugenia     Wasdell's    Muskoka     St.  Lawrence      Rideau         Ottawa  Bay  Total 

Up.  taken 155,344        4,868        3,246  327        1,306  1,477        1,727        6,951        5,685       180,930 

Kw-hr.  generated  and  pur- 
chased x  1000 757,786      15,049        9,801        1,750        5,244  8,010        6,480      32,561      24,654       861,334 

Commission  Investment  per 
lip.   purchased 

Power   Plants   (a)  $87         $133         $301         $433         $113  0         $435  $156 

Transmission  (a)   103  151  222  585  49  $366         $597         ....  $15  $269 

(c)  Total    (a)$190        $284        $523       $1018        $162  $366  162         ....  $15  113 

Municipalities: 
(a)  Distribution   146  123  164  187  71  193  203  161  125  144 

Total  $336         $407         $687       $1205         $233  $559         $800         $161         $140  $413 

tments  per  kw-hr.  gen- 
crated  and  purchased,  in 
cents : 

(a)  By  Commission  (a)  6.08  9.17        17.30        19.00  4.05  6.76        15.88         ....  0.34  5.65 

(b)By   Municipalities...  2.96  3.99  5.45  3.51  1.76  3.44  5.27  3.46  2.89  3.03 

(c)  Total  9.04        13.16        22.75        22.51  5.81  10.20        21.15         3.46  3.23  8.68 

Kw-hr.   purchased   and   Kcn- 
erated  for  each  hp.  taken       4.S70        3,080        3,020        5,360        4,020  5,420        3,760        4,670        4,330  4,750 

(a)  Adjusted   to  compensate    for   direct  customers  of  Ontario  Power  Company. 


the  municipalities  receiving  power  from  these  three 
systems  will  do  so  under  the  same  plan  as  that  under 
which  the  municipalities  in  Western  Ontario  are 
operating. 

One  other  group  of  municipalities  for  which  de- 
tailed costs  are  not  obtainable  has  been  omitted,  and 
these  municipalities  receive  power  from  what  is 
known  as  the  Trent  System,  which,  in  turn  receives 
power  from  the  Central  Ontario  System.  The  omis- 
sion has  been  made  for  the  reason  that  it  was  im- 
possible to  trace  the  cost  of  power  from  the  source 
to  that  of  delivery  to  the  ultimate  consumer. 

[  nit    Investment    Costs    for    the    Several    Systems, 

Together   with    Municipal   Distribution   Works,   at 

the  Termination  of  the  Fiscal  Year  of  1920 

Table  No.  5  shows  the  unit  investment  in  the 
facilities  of  government  electric  utilities  for  1920  for 
each  of  ihe  several  systems  operated  by  the  Hydro- 
Electric  Power  Commission,  with  the  exceptions 
thai  have  been  previously  noted. 

Unit  costs  arc  based  upon  the  horsepower  pur- 
chased for  the  municipal  fiscal  year  ended  December 
31st,  1920.  and  also  upon  the  basis  of  investment 
costs  per  kilowatt  hour  generated  or  purchased  by 
the  Hydro-Electric  Power  Commission. 

The  Hydro-Elect ric  Power  Commission  has  in- 
stalled kilowatt -hour  meters  only  at  its  generating 
stations  and  principal  sub-stations,  and  it  is,  there- 
fore, impossible  to  determine  the  actual  kilowatt- 
hour  sales  to  the  several  municipalities.  Furthermore, 
the  Local  Municipal  Commissions  do  not  meter  their 
energy  sales  in  such  a  manner  as  to  make  possible 
the  determination  of  the  actual  energy  sold  to  the 
ultimate  consumer.  The  unit  investment  was  there- 
for necessarily  taken  upon  the  basis  of  energy 
generated  or  purchased,  rather  than  that  of  the 
energy  sold  to  the  ultimate  consumer. 


The  Niagara  System  is  complicated  by  the  fact 
that  the  Hydro-Electric  Power  Commission  exports 
a  portion  of  the  power  generated  by  the  Ontario 
Power  Company  to  the  United  States,  and  also 
sells  power  direct  to  certain  consumers  other  than 
to  the  Niagara  System.  These  power  sales  make  it 
necessary  to  adjust  the  investment  for  the  Niagara 
System  when  the  Ontario  Power  Company  is  con- 
sidered a  part  thereof,  so  that  the  municipalities  are 
not  charged  with  the  entire  burden  of  the  investment. 

The  investments  of  the  Hydro-Electric  Power 
Commission  in  power  plants  varies  from  $87.00  per 
horsepower,  purchased  on  the  Niagara  System,  to  as 
high  as  $435.00  per  horsepower,  purchased  for  the 
Rideau  System,  while  the  cost  of  transmission  sys- 
tem varies  from  as  low  as  $15.00  per  horsepower, 
purchased  for  the  Thunder  Bay  System,  to  as  high 
as  $585.00,  for  the  Wasdells  System.  The  total  in- 
vestments in  physical  property  made  by  the  Com- 
mission on  behalf  of  the  municipalities  ranges  from 
$15.00  per  horsepower,  purchased  for  the  Thunder 
Bay  System,  to  as  high  as  $1,018  for  the  Wasdells 
System,  and  the  corresponding  variations  in  unit 
investment  costs  per  kw.-hr.  are  from  0.34  cents, 
for  the  Thunder  Bay  System,  to  19.0  cents,  for  the 
Wasdells  System. 

The  horsepower  purchased  is  measured  at  the 
delivery  point  to  each  municipality,  and  there  is  con- 
siderable diversity  between  the  sum  of  the  loads  at 
the  municipal  delivery  points  and  the  corresponding 
load  upon  the  power  station.  Furthermore,  it  must 
be  borne  in  mind  that  the  term  "horsepower  pur- 
chased" is  the  average  of  the  12  highest  20-minute 
monthly  peaks  occurring  during  the  year,  so  that  this 
term  does  not  of  necessity  have  any  relation  what- 
soever to  the  maximum  demand  for  the  year  nor  to 
the  average  horsepower  taken,  as  computed  from 
kw.-hr.  meters  were  such  available. 
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The  range  of  investments  by  the  municipalities  in 
distribution  works  is  not  so  marked  as  that  for  the 
transmission  lines  and  power  plants  of  the  Com- 
mission. This  varies  between  a  minimum  of  $71.00 
per  horsepower,  purchased  for  the  Muskoka  System, 
to  $203.00  per  horsepower,  purchased  for  the 
Rideau  System,  with  a  corresponding  variation  per 
kw.-hr.  generated  and  purchased  of  between  1.76 
cents,  for  the  Muskoka  System,  and  5.45  cents,  for 
the  Eugenia  System. 

The  last  item  of  the  Table  No.  5,  namely,  the 
kw.-hr.  generated  and  purchased  per  horsepower 
purchased,  explains  why  the  municipalities  of  a  sys- 
tem, having  the  highest  investment  cost  per  horse- 
power taken,  do  not,  of  necessity,  have  the  highesl 
cost  per  kw-hr.  generated  or  purchased. 

The  complete  investment  required  to  serve  the 
ultimate  consumer  has  a  wide  variation.  For  the 
Thunder  Bay  System  the  investment  cost  per  horse- 
power purchased  is  $140.00,  as  compared  to  that  for 
the  Wasdells  System  of  $1,205.00.  The  corre- 
sponding variation  in  unit  investment  cost  per  kw.- 
hr.  generated  or  purchased  is  from  3.23  cents  per 
kw.-hr.  for  the  Thunder  Bay  System  to  22.75  cents 
per  kw.-hr.  for  the  Eugenia  System. 

It  is  of  interest  to  note  that  the  unit  investment 
costs  of  the  Thunder  Bay  System  are  the  lowest  of 
the  entire  group  of  systems  in  its  relation  to  the 
construction  of  the  Nipigon  Development,  which  is 
discussed  in  Section  G. 

There  are  three  systems  having  lower  unit  invest- 
ment costs  than  that  of  the  Niagara  System.  These 
are  the  Thunder  Bay  System,  which  for  the  year 
1920  purchased  practically  the  entire  requirements 
from  the  Kaministiquia  Power  Company ;  the 
Ottawa  System,  which  purchased  its  entire  require- 
ments from  the  Ottawa  &  Hull  Power  Company, 
located  practically  at  the  point  of  distribution,  and 
the  Muskoka  System,  which  has  a  very  cheap  power 
development,  and  an  exceedingly  low  transmission 
and  distribution  investment. 

The  Wholesale  Cost  for  Power  to  the  Municipalities 
of  the  Several  Systems  Served  by  the  Hydro- 
Electric   Power   Commission  as  of 
October  31,  1920 

Table  No.  6  shows  the  wholesale  cost  for  power  to 
the  municipalities  of  the  several  systems  for  1920. 
This  totals  $3,997,284.  The  wholesale  cost  for 
power  to  the  municipalities  of  the  Niagara  System 
of  $3,180,159  represents  approximately  80%  of  the 
total.  The  wholesale  average  cost  of  power  sold  to 
the  municipalities  and  directly  to  companies  by  the 
Commission  varies  from  $14.05  per  horsepower  year 
for  the  Ottawa  System  to  $50.60  per  horsepower 
year  for  the  Eugenia  System.  The  wholesale  cost 
of  power  delivered  to  the  municipalities  of  Port 
Arthur  is  $19.00  per  horsepower  year,  this  being 
the  second  lowest  wholesale  price  to  the  municipali- 
ties for  any  system. 

The  relation  between  the  wholesale  cost  of  power 
delivered  by  the  Hydro-Electric  Power  Commission 


to  the  municipalities,  to  that  delivered  by  the  Com- 
mission to  companies  contracting  directly  with  it  is 
shown  in  Figure  9.  For  the  Niagara  System  the 
companies  earned  wholesale  rate  of  71%  of  that 
to  the  municipalities,  while  on  the  Wasdells  System, 
the  wholesale  rate  to  the  companies  is  only  about 
41%  of  that  charged  to  the  municipalities. 

For  the  Niagara  System  the  unit  cost  of  power 
includes  the  cost  of  power  purchased  by  the  Com- 
mission and  the  cost  of  producing  power  in  its  own 
plants.  The  Hydro-Electric  Power  Commission 
purchased  all  of  the  power  required  for  the  Niagara 
System  from  the  Canadian  Niagara  Power  Com- 
pany and  from  the  Ontario  Power  Company,  which 
it  owns  and  controls  as  a  separate  entity  from  the 
Niagara  System. 

Power  was  purchased  from  private  companies  in 
1920  for  the  Thunder  Bay,  the  Ottawa  and  the  St. 
Lawrence  Systems,  while  generating  plants  owned 
by  the  Commission  furnished  the  power  to  the 
Severn,  Wasdells,  Eugenia,  Muskoka  and  Rideau 
Systems.  For  the  Niagara  System,  the  cost  of 
power  purchased  was  $10.40  per  horsepower  year 
purchased,  the  unit  cost  for  the  transmission  of  the 
power  to  the  municipalities  being  $9.40  per  horse- 
power year  purchased.  For  the  Thunder  Bay  System 
the  cost  of  power  was  $15.00  per  horsepower  year 
purchased,  leaving  $4.00  per  horsepower  year  as  the 
cost  for  the  transmission  system.  For  many  of  the 
systems  it  is  impossible  to  distinguish  the  cost  of 
power  from  that  of  operation,  maintenance  and  ad- 
ministration, as,  where  power  plants  are  operated 
by  the  Commission,  all  of  these  are  included  under 
one  item.  Mr.  Pierdon,  Accountant  for  the  Com- 
mission, has  explained  that  the  separation  of  the 
production  costs  from  those  of  transmission  would 
make  it  necessary  to  prepare  a  very  involved  table 
in  order  to  comply  with  the  law  as  set  forth  in  the 
Power  Commission  Act. 

The  first  annual  statement  of  adjustments  show- 
ing the  proportional  costs  of  the  several  municipali- 
ties receiving  power  from  the  Hydro-Electric  Power 
Commission  was  made  for  the  Niagara  System  in 
1912,  when  the  horsepower  purchased  amounted  to 
21,456.  The  total  cost  of  power  purchased  by  the 
municipalities  of  the  Niagara  System  for  that  year 
averaged  $23.85  per  horsepower  year,  of  which 
"Cost  for  Power"  constituted  $8.90,  while  that  for 
the  Transmission  System  was  $14.95.  The  "Cost  of 
Power,"  as  used  by  the  Commission,  designates  the 
amount  of  money  paid  by  the  Commission  for  power 
purchased  for  the  use  of  the  system,  and  in  that 
year  all  power  was  purchased  from  the  Ontario 
Power  Company,  under  the  contract  of  1908. 

The  engineers  of  the  Hydro-Electric  Power  Com- 
mission, in  designing  the  transmission  lines,  took 
into  consideration  the  probable  future  requirements, 
and  in  the  early  days  of  operation  the  unit  costs  per 
horsepower  year  purchased  were  much  higher  than 
they  now  are,  since  many  of  these  lines  have  become 
loaded,  and,  in  face,  Mr.  Richardson  of  the  Oper- 
ating Department  states  that  a  number  of  the  Com 
mission's  transmission  lines  are  loaded  at  presenl  to 
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TABLE  NO  6 

THE    WHOLESALE    COST    FOR    POWER    FROM    THE  HYDRO   ELECTRIC   POWER   COMMISSION  OF 
ONTARIO   TO  THE   SEVERAL  MUNICIPALITIES  BY  SYSTEMS  AS  OF  OCTOBER  31ST,  1920. 

Annual  Cost  in  Dollars 

Niagara 

Average  hp.  taken  by  municipalities 151,420 

Average  hp.  taken  by  companies 37,419 


Total  average  hp.   taken 188,839 

Cost  of  Power 1,966,304 

Operation,   maintenance  and  administration 585,098 

Interest     644,859 

Renewals  and  contingencies 348,019 

Sinking  Fund   195,569 


Total   3,739,849 

Credit  revenue  from  sales  to  companies 559,690 


Debit  or  credit  from  companies. 


3,180,159 


Net  cost  to  municipalities 3,180,159 

Average  cost  per  hp.  year  to  municipalities 21.00 

Average  cost  per  hp.  year  to  companies 14.95 

Average  cost  per  hp.  year  total 79.80 


Niagara 

Wasdell's 

Rural 

Severn 

Wasdell's 

Rural 

4,789 

319 

904 

590 

... 

5,693 

909 

61,247 

12,853 

1,019 

59,939 

14,732 

23,794 

62,755 

13,526 

583 

811 

39,306 

6,191 

8,894 

16,439 

5,296 

i99 

95,765 

191,292 

39,745 

782 

4,997 
90,768 


90,768 


22,448 

168,844 
2,897 

165,947 
34.70 
24.90 
33.60 


17,614 
22,231 


22,231 
69.70 
29.70 
43.70 


782 


782 


Average  hp.  taken  by  municipalities. 
Average  hp.  taken  by  companies.... 


Annual  Cost  in  Dollars 


Eugenia 
3,191 
164 


Total  average  hp.   taken 3,355 

Cost   of    Power 

Operation,    maintenance    and   administration 62,180 

Interest     76,885 

Renewals  and  contingencies 30,811 

Sinking    Fund    


Total   169.876 

Credit  revenue  from  sales  to  companies 6,585 


Debit  or  credit  from  companies. 


163,291 


Net  cost  to  municipalities 163,291 

Average  cost  per  hp.  year  to  municipalities 51.20 

Average  cost  per  hp.  year  to  companies 40.20 

Average  cost  per  hp.  year  total 50.60 


Eugenia 
Rural 


94 

ii 


125 


125 


125 


Muskoka 
1,350 


1,350 

9,775 
9,662 
7,769 


27,206 

27,206 

27,206 
20.20 
20.20 


Rideau 
1,637 


1,637 

6,705 

14,535 

29,367 

14,915 


65,522 

65,522 

65,522 
40.40 
40.66 


Average  hp.  taken  by  municipalities. 
Average  hp.  taken  by  companies 


Annual  Cost  in  Dollars 
St.  Lawrence 

1,457 

667 


Total  average  hp.   taken 2,124 

Cost   of    Power 33,711 

Operation,   maintenance  and  administration 16^935 

Interest     24.528 

Renewals  and  contingencies 24.722 

Sinking    Fund    4,640 


_     T°tal   104,536 

Credit  revenue  from  sales  to  companies 22,871 


it  or  credit  from  companies. 


81,665 


Net  cost  to  municipalities 81,665 

Average  cost  per  hp.  year  to  municipalities 56.00 

Average  cost  per  hp.  year  to  companies 34.30 

Average  cost  per  hp.  year  total 49.20 
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Thunder  Bay 
5,468 


5,468 
81.945 
8,963 
5,395 
5,512 
2,132 

103,947 


103,947 

103,947 

19.66 


Ottawa 
6,799 


6,799 

94,699 

854 

50 

"18 

95,621 


95,621 


95.621 
14.05 

14.05 


Total 

176.430 
39,744 

216,174 
2,257,464 
774,030 
891,498 
478.056 
233,218 

4,634,266 

634.105 


4,000,161 
2,897 

3,997,264 
22.60 
15.95 
21.40 


Murray  and  Flood  Report 


o 


u 

t.0 


an  u 

o  <u  «J 

r-\  U  tlfl 

CD  CD  CO" 

03  >  r4 

r-l  r«  J3 

Sh 

CO    CD    CD 

axixi 


CO  4-»      • 

u  u      o 

P   OXhW 
rB  O  O 

O  r-t 

■d  ftffl 
c       <u  o 

O  P» 
s    tn   h  CM 
U 
CO  +J 

5  co 
o  o 


CO  o 


CO 


JH 

o 

«H 


co  a  e 

+>   CO         0) 

00    (D   OP 
O  «-H  +»    CD 

o  o       >» 

=  j3    .co 

=5  o 

O    r-H         . 

COOh 

o  o    . 

■HPW 

-p 

cd   CD     • 

CD  -P 


CD 
b0 
CD 

J 


IT 


o 


u 

CD 

& 

o 

Q4 

CD 
.-I 

co 

CO 
CD 
f-1 

o 

^1 

O 

ctf 
CD 
>» 

cd 

?H 

CD 

? 
o 

O, 
CD 
CO 

J-i 
O 
Xi 

u 

CD 

-P 
CO 

o 
o 

t3 
CD 

J-I 

CD 

> 


co 
O 
O 

a 

CD 
■P 

CO 

>>s 

O    J-i 
CD 

c  £ 

o  o 


CO 

co  <h 

■H      O 

a 

CD   +» 

C    CO 
H    BJO 

m  mo 

Q  E-  = 

1DD 


O 

jnd  .lEeA"  j 


IT, 


aiiAOdasjoq 


91 


i ad  ^eo^ 


=^ 





CJ^ 


ON 


CM 
<-« 


if> 


o 

CM 


SJ^IIOI     -    P88BH0 


md  iiga A  j^MOdasjcoq  .cad  asoo 

tf> 

95 


Murray  and  Flood  Report 


such  an  extent  that  severe  energy  losses  are  being 
encountered. 

The  total  wholesale  cost  for  power  per  horse- 
power year  delivered  to  the  municipalities  in  1920 
amounted  to  $19.80,  compared  to  $23.85  paid  by 
them  in  1912.  This  is  a  reduction  in  cost  of  about 
17%,  despite  the  increases  in  the  cost  of  the  elements 
involved  to  make  the  total.  The  reduction  in  cost 
would  be  even  more  marked  had  not  the  original 
sinking  fund  clause  of  the  Hydro-Electric  Power 
Act  been  so  amended  that  the  municipalities  were 
relieved  from  paying  sinking  funds  during  the  first 
five  years  of  operation,  and  it  was  not  until  1917 
that  the  sinking  fund  payments  were  made  by  the 
municipalities  originally  taking  power  under  the 
Hydro-Electric  Power  Act.  The  figure  of  $23.85 
per  horsepower  year  for  1912  included  no  amount 
for  the  sinking  fund  as  required  after  1917. 

Figure  10  shows  the  total  average  wholesale  cost 
for  power  to  the  municipalities  of  the  Niagara  Sys- 
tem, together  with  the  two  principal  elements  making 
up  this  cost,  namely,  the  cost  of  power  and  the  cost 
of  transmission.  The  figure  covers  the  period  be- 
tween 1912  and  1920,  but  because  of  the  fact  that 
the  operating  figures  are  given  only  in  total  for  the 
years  of  1915,  1916  and  1917,  those  years  have  been 
omitted. 

The  cost  for  power  per  horsepower  year  pur- 
chased in  1912  was  $8.90,  and  this  decreased  by 
1918  to  $8.85,  or  by  about  1%,  while  the  cost  for 
transmission  per  horsepower  year  purchased  de- 
creased from  $14.95  to  $8.35,  a  reduction  of 
about  44%. 

The  mounting  cost  for  commodities  and  labor  are 
reflected  in  the  1920  cost,  in  that  the  cost  for  power 
increased  to  $10.40  per  horsepower  year,  an  increase 
of  16.8%  over  that  for  the  cost  of  power  in  1912, 
while  that  for  transmission  operation  was  $9.40  per 
horsepower  year,  a  decrease  of  37%  over  1912,  but 
an  increase  of  about  11.4%  over  that  of  1918.  The 
loading  of  the  transmission  system  has  thus  com- 
pensated, to  a  degree,  for  the  increase  in  production 
costs  for  power,  and  the  resulting  wholesale  cost  to 
the  municipalities  therefore  is  less  today  than  it  was 
when  the  system  was  started. 

The  Production  Cost  for  Power  for  the  Ontario 
Power  Company 

The  Hydro-Electric  Power  Commission  in  1908 
made  a  contract  through  which  it  received  power 
from  the  Ontario  Power  Company,  then  privately 
owned  and  operated,  for  $9.40  per  horsepower-year 
up  to  25,000  horsepower,  and  for  $9.00  per  horse- 
power year  for  the  balance  up  to  a  total  of  100,000 
horsepower.  The  basis  of  the  charge  was  the  high- 
est twenty-minute  peak  occurring  each  month. 

By  1915,  the  demands  of  the  Niagara  System  for 
power  exceeded  the  100,000  horsepower  permitted 
by  the  contract,  and  negotiations  were  entered  into 
between  the  Commission  and  the  owners  of  the 
Ontario  Power  Company  which  resulted  in  its  pur- 
chase by  the  Commission  on  August  1.  1917. 

In  purchasing  the  Ontario  Power  Company,  the 


Commission  assumed  the  liabilities  and  the  contracts 
of  that  company,  among  which  was  a  contract  with 
the  Niagara,  Lockport  and  Ontario  Power  Company 
for  the  delivery  of  60,000  horsepower  at  a  rate  of 
$14.78  per  kilowatt-year  for  a  period  extending  to 
1950.  Power  contracts  on  the  Canadian  side  also 
were  assumed,  for  which  the  expiration  dates  varied 
from  a  few  years  after  the  time  of  purchase  to  as 
late  as  1937. 

With  respect  to  the  acquisition  of  the  Ontario 
Power  Company,  Sir  Adam  Beck  stated  before  the 
Committee  on  Water  Power  of  the  House  of  Repre- 
sentatives on  April  15,  1918: 

"Negotiations  were  entered  into,  and  the 
Hydro-Electric  Power  Commission  acquired 
the  plant  and  took  possession  after  about  a 
year's  negotiation.  The  remaining  60,000 
horsepower  of  capacity  is  under  contract  to 
the  Niagara,  Lockport  &  Ontario  Power 
Company.  We  assumed  the  whole  of  the 
bonded  indebtedness  of  the  company,  amount- 
ing to  about  $14,000,000.  We  acquired  the 
common  stock  of  the  company  and  paid  them 
$8,000,000  in  forty-year  Hydro-Electric 
Power  Commission  4%  Bonds,  guaranteed 
by  the  Province  of  Ontario.  The  purchase 
included  a  transformer  station  and  a  short 
system  of  lines  in  the  immediate  vicinity  of 
the  plant  itself.  During  the  first  year  of 
operation  we  reduced  the  cost  of  operation 
by  over  $40,000.  The  revenue  from  our  two 
firm  contracts,  one  with  the  municipalities, 
and  one  with  the  Niagara,  Lockport  &  On- 
tario Power  Company,  expiring  in  1950,  will 
he  sufficient  to  maintain  the  plant  at  the  high- 
est point  of  efficiency,  provide  for  renewal 
and  depreciation  charges  and  operation,  and 
at  the  same  time  accumulate  sufficient  revenue 
to  retire  the  whole  of  the  debt  in  25  years. 
That  is,  instead  of  the  Ontario  Power  Com- 
pany owning  this  plant  in  25  years,  we  will, 
out  of  the  reserves  that  we  are  setting  aside, 
pay  off  the  whole  of  our  indebtedness,  and 
own  the  plant  free  of  debt  in  25  years  from 
last  August." 

The  Chairman:  "Without  increasing  the  cost  to 
the  consumer?" 

Sir  Adam  Beck :  "Yes,  we  are  bound  by  contract. 
One  contract  is  $9.00  for  100,000  horse- 
power, and  the  contract  with  the  Niagara. 
Lockport  &  Ontario  Power  Company  is  for 
60,000  horsepower  at  $12.50.  The  revenue 
from  those  two  contracts  will  provide  enough 
money  to  pay  off  and  retire  all  debts,  includ- 
ing the  40-year  bonds,  in  25  years,  after 
which  we  will  own  and  control  the  plant  and 
operate  it  to  the  best  advantage  of  all  con- 
cerned. More  than  that,  when  the  time  comes 
that  more  water  or  power  is  essential,  we 
can  take  the  ten  or  twelve  thousand  cubic 
feet  per  second  of  water  now  being  used  com- 
paratively inefficiently  in  the  Ontario   Power 
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TABLE  No.  7 

COMPARISON'  OF  PRODUCTION  COSTS  FOR  THE  ONTARIO   POWER   COMPANY   UNDER   PRIVATE 

AND  GOVERNMENTAL  MANAGEMENT 


Annual  Cost  in  Dollars 


Owned  by   Private   Corporation 


1915 

Purchased    Power $    283,437 

Operating,   Maintenance  and  Administration 229,253 

Water   Rental,  Taxes   and   Insurance 190,546 

Bond  Interest  and  Discount  and  American  Exchange 974,289 

Sinking    Fund    Payments 82,550 

Surplus  for  Obsolescence,  Dividends,  etc 373,546 

Total   Revenue $2,133,621 

Kw-hr  Generated 757,713,600 

Kw-hr    Purchased 126,608,400 

Kw-hr   Total 884,332,000 

Revenue   per   kw-hr  generated,   mills 2.57 

Revenue  per  kw-hr  purchased,  mills 2.24 

Revenue  per  kw-hr  total,  mills 2.42 


1st  5  months 

1916 

1917 

$  531,008 

$  241,165 

233,108 

94,774 

214,840 

94,475 

932,718 

384,721 

135,348 

28,734 

548,698 

264,470 

$2,595,720 

$1,108,339 

942,221,900 

252,175,200 

1,194,397,100 

2.18 

2.27 

2.19 

Annual  Cost  in  Dollars 

Owned  by  Hydro-Electric  Power  Commission  of  Ontario 
Fifteen  months 

1918  1919  1920 
Aug.  1,  1917.  to 
Oct.  31, 1918 

Purchased   Power $   789,835  (a)  $   340,536  $   125,073 

Operating,   Maintenance  and  Administration 290,178  351,591  401,767 

Water   Rental,  Taxes   and   Insurance 257,980  197,814  212,074 

Bond  Interest  and  Discount  and  American  Exchange 1,001,257  912,918  1,056,683 

Sinking    Fund    Payments 84,620  65,708  69,106 

Surplus  for  Obsolescence,  Dividends,  etc 399,651  405,008  858,648 

Total  Revenue $2,823,521  $2,273,575  $2,723,325 

Kw-hr  Generated 915,365,500  1,034,621,452 

Kw-hr    Purchased 83,591,900  58,434,000 

Kw-hr   Total 998,957,400  1,092,055,452 

Revenue  per  kw-hr  generated,   mills 2.01  2.51 

Revenue  per  kw-hr  purchased,   mills 4.08  2.14 

Revenue  per  kw-hr  total,  mills 2.28  2.49 

(a)    $186,642   added   for   power   from   Electrical   Development   Company    required    to    be    paid    by    Court   decision    and   this   same   amount 
■  I    from    surplus. 


Company  plant,  and  use  it  in  connection  with 
our  Queenston-Chippawa  scheme,  thus  secur- 
ing the  advantage  of  the  full  head  available 
between  the  two  lakes." 
In  Table  No.  7  is  shown  the  total  production  cost 
for   the   Ontario    Power   Company    for   the    entire 
period  of   1915,   1916  and  the  first  five  months  of 
1917,  during  which  time  this  company  was  under 
private  management.     There  is  shown  further  the 
production  costs  from  August   1,    1918,  to  the  end 
of  the  Commission's  fiscal  year  of  1920.    Analyzing 
Table  No.  7  makes  it  very  difficult  to  see  where  the 
of  operation  was  reduced  by  $40,000,  during 
the   first  year,   for  the   reason   that   during  the   five 
months  of  1917  for  which  records  were  available  the 
cost    for  operation,  maintenance  and  administration 
it  the  rate  of  $237,000  per  annum,  as  against 
$232,000  per  annum  for  the  first  fifteen  months  of 
operation  by  the  Hydro-Electric  Power  Commission. 
This  class  of  cost  should  vary  but  little  from  month 
to  month,  and  the  result  indicates  that  the  saving 
was  about  $5,000,  rather  than  the  $40,000  stated.   It 
is  possible,  however,  that  the  Commission  included 


the  lower  costs  for  water  rentals  and  taxes,  and 
while  these  were  at  an  annual  rate  of  $236,000  under 
private  management  for  1917,  they  were  reduced  to 
an  annual  rate  of  $206,000  for  the  first  fifteen 
months  under  governmental  operation.  The  saving 
effected  for  this  class  of  costs  is  not  a  true  money 
saving,  for  the  loss  of  taxes  and  rentals  to  the 
municipalities  and  the  Province  must  be  made  up  by 
other  forms  of  taxation,  and  the  cost  is  merely  trans- 
ferred from  the  power-user  to  the  tax-payer. 

In  1917,  when  the  Commission  assumed  the 
ownership  of  the  Ontario  Power  Company,  permis- 
sion was  obtained  from  the  Queen  Victoria-Niagara 
Falls  Park  Commission  to  enlarge  the  capacity  of 
the  Ontario  Power  Company  by  the  addition  of  a 
third  pipe  line  and  the  installation  of  two  generating 
units  having  a  total  capacity  of  approximately  40,000 
horsepower.  The  demand  for  power  for  war 
purposes  at  that  time  was  very  pressing,  and  the 
Commission  asked  for  a  permit  having  a  life  of 
approximately  five  years. 

The  report  of  Mr.  G.  T.  Clarkson,  in  respect  to 
the    operations    of    the    Ontario    Power    Company 
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for  the  year  ending  October  31,  1919,  states  with 
reference  to  the  expenditures  on  construction  of 
third  pipe  line  to  the  works  of  the  Company,  includ- 
ing additional  generating  equipment : 

"To  31st  October,  1918,  the  sum  of 
$1,349,070.63  had  been  expended  upon  the 
above  work,  and  during  the  fiscal  year  to 
31st  October,  1919,  an  additional  amount  of 
$2,161,370.39  was  expended  in  connection 
therewith,  moneys  for  such  purposes  having 
been  advanced  by  the  Commission  to  the 
company.  It  was  expected  that  the  proceeds 
of  sale  of  additional  power  to  be  obtained 
with  use  of  the  third  pipe  line  with  indemni- 
ties looked  to  be  received  from  the  Dominion 
Government  would  be  sufficient  to  return  the 
cost  of  the  same — originally  estimated  at  be- 
tween $1,500,000  and  $2,000,000— to  the 
company  and  accordingly  the  Ontario  Power 
Company  executed  an  agreement  with  the 
Commissioners  of  the  Queen  Victoria 
Niagara  Falls  Parks,  under  which  it  agreed 
to  remove  the  pipe  line  by  the  spring  of  1923. 
The  Commission  states  that  the  Commis- 
sioners of  the  Queen  Victoria  Niagara  Falls 
Parks  have  now  agreed  to  allow  the  pipe  line 
to  remain  for  as  long  as  the  Power  Company 
shall  require  it.  I  recommend  that  steps  be 
taken  to  protect  the  company  in  its  investment 
and  that  it  be  authorized  to  repay  the  costs 
of  the  third  pipe  line  and  equipment  on  a 
sinking  fund  basis  over  an  extended  period 
of  years ;  otherwise  the  loss  which  would  be 
sustained  with  its  removal  at  an  early  date 
would  have  to  be  written  off  as  part  of  the 
cost  of  power  generated ;  this  would  reflect 
severely  in  the  accounts  of  the  company  and 
increase  the  costs  of  power  to  the  municipali- 
ties on  the  Niagara  System. 

The  accounts  which  are  now  presented  to 
you  are  based  on  the  assumption  that  repay- 
ment of  the  cost  of  the  third  pipe  line  and 
equipment  will  be  permitted  to  be  made  by 
the    Ontario    Power   Company    over    an    ex- 
tended   period,    and    the    sum    of    $150,000 
repaid  by  the  Power  Company  to  the  Com- 
mission  during   the   fiscal   year   ending   31st 
October,    1919,    has    been   accepted   as    fully 
satisfying  requirements  to  that  elate." 
The  Sinking  Fund  recommended  by  Mr.  Clarkson 
for  the  fiscal  years  of  1919  and  1920  has  been  paid 
from  capital  surplus  rather  than  from  the  revenue 
obtained  in  these  years. 

During  the  fiscal  year  ended  October  31,  1918, 
the  Ontario  Power  Company  set  aside  $180,000  for 
its  renewal  reserve.  In  1919,  as  a  result  of  court 
action,  the  Ontario  Power  Company  was  required  to 
pay  to  the  Toronto  Power  Company  $186,642  as  the 
additional  cost  of  power  purchased  to  October  31st, 
1918,  and  in  order  to  meet  these  payments,  Mr. 
Clarkson  made  recommendations  as  follows : 

"The  sum  of  $180,000  was  provided  as  an 
interim  allowance  for  renewal  of  plant,  equip- 


ment and  transmission  lines  to  31st  October, 
1918,  but  in  view  of  the  conditions  mentioned 
in  the  report  made  by  me  to  the  Honourable 
E.  C.  Drury,  Premier  of  Ontario,  and  dated 
19th,   March,   1920,  this  item  has  now  been 
reversed  with  the  intention  that  the  Company 
shall  be  relieved  from  the  necessity  of  provid- 
ing reserves  for  renewals  of  plant  and  equip- 
ment for  the  period  to  October  31,   1919." 
Thus,   for  the  first  27  months  of   operations,  the 
Ontario    Power    Company   made    no    provision    for 
renewal  reserve,  but  for  the  fiscal  year  of   1920  it 
set  aside,  out  of  revenue,  $385,498  for  this  purpose. 
In    discussing    the    subject    of    renewal    reserves 
with  Mr.  Clarkson  on  November  16,  1921,  he  stated 
that   renewal   reserves    had   been   set   aside   by   the 
Ontario  Power  Company  only  to  the  extent  that  it 
could  afford,  and  that  the  renewal  reserves  set  aside 
for  the  fiscal  year  of  1920  was  considered  adequate 
by  the  Commission's  engineers,  for  the  reason  that 
about  $10,000,000  of  the  total  capitalization  of  the 
company  was  not  represented  by  physical  property. 
The  unit  operating  costs  for  the  Ontario  Power 
Company  were  2.42  mills  per  kilowatt-hour  gener- 
ated and  purchased  for  1915,  and  this  was  reduced 
to  2.19  mills  for  1916.     Under  government  owner- 
ship for   1919  and   1920  the  same  unit  costs  were 
2.28    mills    and    2.49    mills,    respectively.      Output 
figures  were  not  available  for  1917  and  1918.     The 
unit    production    cost    per   kilowatt-hour    generated 
for  the  Ontario  Power  Company  was  2.57  mills  for 
1915,  2.18  mills  for  1916,  2.10  mills  for  1919  and 
2.54  mills  for  1920. 

Inter-relation  of  the  Ontario  Power  Company 
and  the  Niagara  System 

The  Ontario  Power  Company  is  operated  as  a  dis- 
tinct entity,  separate  from  the  Niagara  System,  to 
which  it  furnishes  the  larger  part  of  its  output. 
The  contractual  relation  in  respect  to  the  purchase 
of  power  by  the  Hydro-Electric  Power  Commission 
from  the  Ontario  Power  Company,  which  was  in 
existence  prior  to  the  purchase  of  the  power  com- 
pany by  the  Commission,  has  been  continued  and 
it  is  understood  that  the  Niagara  System  pays  for 
power  taken  from  the  Ontario  Power  Company  up 
to  100,000  horsepower  under  the  terms  and  condi- 
tions of  the  original  contract  made  in  1908.  For 
power  in  excess  of  100,000  horsepower  taken  by  the 
Niagara  System  from  the  Ontario  Power  Company, 
the  price  paid  is  $18.00  per  horsepower.  The  Niag- 
ara System,  in  addition  to  purchasing  power  from 
the  Ontario  Power  Company,  purchases  directly 
from  the  Canadian  Niagara  Power  Company  at  a 
rate  of  $12.00  per  horsepower  year  delivered  at 
12.000  volts  at  the  Niagara  Sub-Station  for  50,000 
horsepower  and  $18.00  per  horsepower  year  for  all 
above  that  amount.  On  the  other  hand,  the  Ontario 
Power  Company  purchases  power  directly  from  the 
Electrical  Development  Company,  which  it  sells  to 
the  Niagara  System  or  to  other  customers  with 
whom  it  has  contracts. 

The   principal   customer   of   the   Ontario   Power 
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Company  outside  of  the  Niagara  System  of  the 
Hydro-Electric  Power  Commission  is  the  Niagara- 
Lockport  &  Ontario  Power  Company  which  lias  a 
long  term  contract  for  60,000  horsepower. 

The  inter-relation  of  these  various  power  com- 
panies is  complicated,  and  in  order  to  present  the 
situation  as  a  whole.  Table  No.  8  has  been  prepared, 
showing  the  annual  expense  of  the  <  >ntario  Power 
Company  and  of  the  purchase  of  power  from  the 
Electrical  Development  Company  and  the  Canadian- 
Niagara  Power  Company  respectively.  Likewise, 
in  Table  No.  9  the  energy  produced  by  the  Ontario 
Power  Company,  the  energy  purchased  from  the 
Electrical  Development  Company  and  the  Canadian- 
Niagara  Tower  Company  is  shown,  together  with 
the  unit  costs  for  such  energy. 

TABLE  NO.  8 
THE   ANNUAL   EXPENSE  FOR  OPERATING  THE 
OXTAKK)  POWER  (  OMPANY  AND  OF  PURCHAS- 
ING   ADDITIONAL    FOWER    FOR    THE    NIAGARA 
SYSTEM   IN  1919  AND  1920. 

1919  1920 

1.  Production  Post — Ontario  Power 
(  ompany  : 

(a)  Power  Purchased  from  Elec- 
trical    Development    Company      $340,536        $125,073 

( 1) )  Direct  charges  against  On- 
tario  Power  Company 1.787.566      2,494.960 

I    Total  Production  cost  Ontario 
Power   Company    $2,128,102    $2,620,033 

2.  Power  Purchased  by  H.E.P.C. : 

(a)   Canadian  Niagara  Company..        623.644         853,486 

3.  Total  Production  cost  for  Ontario 
I  '■  iivcr    ( Company     plus     1  I.E.P.t ',. 

on    Niag  em 2,751.746      3,473.519 

4.  Surplus  of  Ontario  Power  Com- 
pany carried  to  balance  sheet 145.473         103.320 

5.  Total  Revenue  to  H.E.P.C.  from 
power  production  of  Ontario 
Power    ComjSny    and    F'urchased 

Power    $2,897,219    $3,576,839 

The    total    combined    expenses    of    the    Ontario 


Power  Company,  plus  the  energy  purchased  for  its 
account  or  for  the  account  of  the  Niagara  System 
for  1920,  was  $3,578,839  of  which  the  power  pur- 
chased front  the  Canadian-Niagara  Power  Company 
amounted  to  approximately  24%  and  that  pur- 
chased from  the  Electrical  Development  Company 
approximately  3j^%,  leaving  72]/2%  of  the  total 
cost  for  power  generated  and  purchased  as  the 
generation  cost    for  the   Ontario    Power  Company. 

The  total  kilowatt  hours  generated  and  purchased 
in  1920  amounted  to  1,425,443,194.  Of  this,  the 
Canadian-Niagara  Power  Company  contributed 
23'  i  .  and  the  Electrical  Development  Company  4%, 
leaving  the  energy  generated  by  the  Ontario  Power 
(  omp.im  72l/2%  of  the  total.  The  annual  peak 
upon  the  Ontario  Power  Company  plant  for  the 
year  1920  was  152.000  kilowatts,  or  about  204,000 
horsep  iwer. 

In  discussing  the  inter-relation  of  these  several 
power  companies,  Mr,  Stanley  Richardson  of  the 
Operating  Department  of  the  Hydro-Electric  Power 
Commission  stated  that  the  contracts  in  force  with 
the  Canadian-Niagara  Power  Company  and  the 
Electrical  Development  Company  were  virtually  con- 
tracts for  purchase  of  the  capacity  reserved  by 
those  companies,  for  the  use  of  either  the  Niagara 
System  or  the  Ontario  Power  Company,  and,  ac- 
cordingly, for  the  unit  costs  per  horsepower  year. 
the  amount  of  capacity  reserved  by  these  two  com- 
panies has  been  used. 

The  resulting  unit  costs  vary  between  $9.32  per 
horsepower  year,  for  the  power  purchased  from 
the  Electrical  Development  Company,  and  $14.30 
per  horsepower  year,  for  that  purchased  from  the 
Canadian-Niagara  Power  Company,  with  the 
generation  costs  of  the  Ontario  Power  Company 
standing  at  $12.70  per  horsepower-year  of  peak  de- 
mand. The  peak  demand  of  the  Ontario  Power 
Company  for  1920  was,  as  a  matter  of  fact,  about 


TABLE  NO  9. 
POWER  GENERATED  AND  PURCHASED    \XD  UNIT  COSTS    FOR  GENERATION   BY  THE  ONTARIO 
POWER    COMPANY    AND    FOR    POWER    PURCHASED    FROM    THE    CANADIAN-NIAGARA    POWER 

COMPANY    FOR    1919  AND  1920 


hp. 

Ontario    Power   Company — Generated 200,000 

Electrical    Developmenl    Company — Purchased 15,640 

Total     

II. P. P.P.  -Purchased   from  Canadian   Niagara  Company..  50,000 

Total  Generated  and   Purchased 

Pnit  Costs 

Ontario  Power  ( Company — Generation 

Electrical    Development    Company — Purchased 

Canadian   Niagara   Power  Company— Purchased    

Total     

(a)  Rased   on   annual   peak   upon   the   company's   plant. 

(b)  P.ased  on  capacity  reserved  for  use  of  Hydro. 

(c)  Hased  on   revenue   of   Ontario   Power   Company. 

100 


-1919- 


Kw-hr. 

915.365,500 

83.591,900 

998,957,440 
310,577,030 


hp. 
204,000 

13,405 


59.750 


-1920- 


2.21  (c) 


Kw-hr. 
1,034,621,452 
58,434,00)] 

1,093,055,452 
332M7J42 


1,309.534.43n 

1,425.443.194 

Dollars 

Dollars 

per  hp. 

Mills  per 

per  hp. 

Mills  tier 

year 

kw-hr. 

vear 

kw-hr. 

9.63  (a) 

2.10(c) 

12.70  (a) 

2.54(c) 

21.80(h) 

4.07 

9.32  (b) 

2.15 

12.46  (b) 

2.01 

14.30 

2.57 

2.51  (c) 
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equal  to  the  capacity,  which  is  stated  as  201,600 
horsepower. 

The  energy  costs  for  these  plants  for  the  fiscal 
year  of  1920  vary  between  2.15  mills  per  kilowatt- 
hour  for  the  energy  purchased  from  the  Electric 
Development  Company,  and  2.57  mills  per  kilowatt- 
hour  for  that  purchased  from  the  Canadian-Niagara 
Power  Company,  while  the  cost  for  generation  at 
the  Ontario  Power  Company  was  2.54  mills  per 
kUowat-hour. 

The  energy  generated  by  the  Ontario  Power  Com- 
pany, plus  the  purchases  of  that  company  and  the 
Niagara  System,  are  sold  to  three  groups  of  cus- 
tomers, namely,  the  Hydro-Electric  Power  Commis- 
sion for  the  Niagara  System,  the  Niagara-Lock- 
port  &  Ontario  Power  Company  and  to  other  cus- 
tomers having  direct  contractual  relations  with  the 
power  company. 

Of  the  total  energy  generated  and  purchased  the 
Hydro-Electric  Power  Commission  uses  on  its 
Niagara  System  57%,  while  that  delivered  to  the 
Xiagara-Lockport  &  Ontario  Power  Company  for 
the  fiscal  year  of  1920  was  approximately  25 r/. 
The  balance,  or  18%,  was  taken  by  the  power  con- 
sumers contracting  directly  with  the  Ontario  Power 
Company.  For  1920  the  energy  rate  per  kilowatt- 
hour  to  these  three  groups  of  customers  was  lowest 
to  the  Niagara-Lockport  &  Ontario  Power  Com- 
pany, being  approximately  2.0  mills  per  kilowatt- 
hour  as  compared  to  2.45  mills  for  energy  sold  to 
the  Niagara  System  and  2.62  mills  for  energy  sold 
to  the  other  customers  of  the  Ontario  Power 
Company. 

It  has  been  found  impossible  to  allocate  the 
revenue  from  these  three  groups  of  customers  per 
horsepower-year  of  demand  to  the  busses  of  the 
generating  stations,  due  to  the  location  of  the  meters 
for  making  such  measurement  and.  therefore,  the 
unit  prices  for  power  sold  per  horsepower-year,  as 
given  in  Table  No.  11  bear  no  relation  to  each 
other. 


Table  No.  10,  showing  revenue  of  the  Ontario 
Power  Company  and  that  from  the  Niagara  System 
of  the  Hydro-Electric  Power  Commission,  under 
the  item  "Cost  of  Power"  shows  a  total  cost  for 
the  fiscal  year  1920  of  $3,576,839.  This,  it  will  be 
noted,  balances  the  total  expense  given  in  Table  No. 
8,  as  in  this  latter  table  the  surplus  of  the  (  )ntario 
L'ower  Company  is  carried  forward  to  the  balance 
sheet  of  the  succeeding  year. 

By  the  Power  Commission  Act,  profits  accruing 
from  the  operation  of  the  Ontario  Power  Company 
revert   to  the   benefit   of   the   municipalities    taking 


TABLE  NO.  10 
THE  REVENUES  OF  THE  ONTARIO  POWER  COM- 
PANY WITH  THOSE  RECEIVED  BY  THE  HYDRO- 
ELECTRIC POWER  COMMISSION  FOR  "COST  OF 
POWER"  TO  THE  NIAGARA  SYSTEM  IN  1919 
AND   1920 

1919  1920 

1.  Revenue  of  the  Ontario  Power 
( Company : 

(a)   From  H.E.P.C $893,814  $1,112,818 

(h)    From    Niagara,    Lockport    \- 

Ontario   Power  Company...  618,110  702,669 

(c)  From    All    Other   Customers  686,491  685,135 

(d)  Total   Power  Sales $2,198,421       $2,500,622 

(e)  From  Miscellaneous  and  In- 
direct Sources  75.154  222,731 

(f)  Total     Ontario     Power     Co. 

Revenue    $2,273,575       %2,723,3S3 

2.  Cost  of  Power  to  the  Niagara 
System  : 

(a)  As     stated     in     Vol.     I     of 

H.E.P.C.  reports  $1,517,458   $1,966,304 

(b)  Less    H.E.P.C.    payments    to 

Ontario  Power  Co 893,814         1,112,818 

(c)  From  Purchased  Power  other 

than  Ontario  Power  Company     $623,6^4         $853,486 

3.  Total  Revenue  of  Ontario  Rower 
i  ompany  plus  cost  of  other 
power  purchased  by  H.E.P.C.  for 

the  Niagara  System   $2,897,219      $3,576,839 


TABLE  NO.  11 

POWER  SALES  AND  UNIT  PRICES   FOR    POWER    SOLD   BY  THE  ONTARIO  POWER  COMPANY  AND 

THE  HYDRO-ELECTRIC  POWER  COMMISSION   LOR  THE  NIAGARA  SYSTEM  IN  1919  AND  1920 

1919  — v 1920 

Kilowatt  Hours  Kilowatt  Hours 

FowerSoldto-                                                                  Horsepower                      (d)                      Horsepower  (d) 

H.E.  P.  C.  for  Niagara  System 155,830   (a)                672,188,330              188.978(a)  803,775,805 

Niagara,  Lockport  and  Ontario  Power  Co..           49,038  (h)                311.266,900                51.207  (b)  350,255,600 

Other  customers  of  the  Ontario  Power  Co..           53.330(c)               324,033,490               48.367(c)  261,233,030 

Total  1,307.493,720  1  11    :i 

Dollars  per                 Mills  per                 Dollars  per  Mills  pet- 
Unit  Price  for  Power:                                                     hP-    -viar                     kw"nr-                      hP-    >'car  kw-,lr- 

To  Niagara  System  9.72                           2.26                            10.40  2.45 

To  N.  L.  &  O.  P.  Co 12.60                          1.99                          13.70  2.00 

To  other  customers  of  Ontario  Power  Co..               12.80                           2.12                           14.20  2h2 

Total   Power  sales 2.16                           2.36 

(a)  Average  of  monthly  peaks  measured  at  point  of  delivery. 

(b)  Average  of  monthly  peaks  measured  at  Ontario  Power  Company. 

(c)  Average  horsepower  based  on  demand  and  kw-hr.  meter- 

(d)  Generated  and   Purchased  energy. 
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power  from  the  Niagara  System,  through  the  reduc- 
tion of  rates  for  wholesale  power,  and,  on  the  other 
hand,  should  any  deficits  occur,  these  municipalities 
are  liable  for  such  losses. 

The  peak  load  carried  for  1920  by  the  Ontario 
Power  Company  was  about  204,000  horsepower, 
making  an  annual  load  factor  for  the  operation  of 
that  company  in  1920  of  74.9%.  For  the  fiscal 
year  of  1919  the  load  factor  was  not  as  high,  being 
about  69.7%. 

Considering  the  amount  of  capacity  reserved  by 
the  Canadian-Niagara  Tower  Company  and  the 
Electrical  Development  Company  in  1920  as  actual 
capacity  of  the  Commission,  the  total  capacity 
available  to  the  Commission  for  1919  was  277.150 
horsepower. 

In  discussing  the  diversity  existing  between  the 
sum  of  demands  of  the  various  municipalities  and 
that  impressed  upon  the  busses  of  the  generating 
stations  furnishing  power  to  the  Niagara  System, 
Mr.  Richardson  stated  that  during  the  period  of 
power  shortage  this  diversity  was  over  20'!,  as 
nearly  as  they  could  ascertain.  The  fact  that  the 
Commission  had  been  forced  to  cut  off  power  from 
some  of  the  customers  during  the  period  of  power 
shortage  made  the  computation  of  true  diversity 
impossible.  Mr.  Richardson  stated,  however,  that 
when  ample  capacity  was  available  to  the  system, 


the  average  of  the  monthly  amounts  of  power  paid 
for  1>v  the  municipalities  would  be  greater  by  about 
10%  than  the  peak-load  resulting  at  the  source  of 
power. 

The  Hydro-Electric  Power  Commission  is  paid 
for  its  power  upon  the  basis  of  the  maximum 
20-minute  peak  for  each  month.  Its  contracts  with 
the  municipalities  provide  for  a  charge  of  at  least 
7?',  of  the  power  reserved  for  the  use  of  the 
municipalities,  whether  or  not  power  to  this  extent 
is  taken.  A  certain  portion  of  the  diversity  arises 
due  to  the  municipalities  being  billed  for  a  mini- 
mum of  75%  of  the  power  reserved,  and  further 
diversity  has  resulted  from  the  cutting  off  of  power 
from  the  customers  during  the  period  of  power 
shortage. 

The  price  of  $10.40  per  horsepower  year  for 
] tower  sold  to  the  Niagara  System  is  the  delivered 
horsepower  purchased  by  the  municipalities,  and 
if,  during  1920,  when  there  was  a  power  shortage, 
the  diversity  was  20' ;  .  a  resulting  cost  for  power 
for  the  Niagara  System  at  the  source  would  have 
been  $12.70  per  horsepower  of  maximum  demand. 
These  figures  should  not  be  confused  with  thoss 
given  in  Table  No.  6.  which  are  the  total  wholesale 
cos!  for  power  to  the  municipalities,  including  the 
cost  of  operating  the  transmission  system. 


THE    MUNICIPAL 

Eugenia        Muskoka 
3,191  1,350 


TABLE  NO.  12 

THE  RETAIL  COST  FOR   POWER  TO  THE  ULTIMATE    CONSUMERS    SERVED    BY 

COMMISSIONS  AS  OF  DECEMBER  31,  1920 
Annual  Costs  in  Dollars 

Niagara  Severn  Wasdell's 
Horsepower  taken  from  Commission  for  fiscal  year  ending 

Oct.  31,   1920 151,420  4,789  319 

Horsepower  taken  from  the  Commission  for  fiscal  year 

ending  Dec.  31,  1920 155.344  4,868  327 

lower   purchased    from   the   Commission 3.344,747  170,576  23,028 

Operation,  Maintenance  and  Administration 2,031,557  32,880  4,317 

Municipal  debenture   charges  and   interest 1,184,802  24,679  5,142 

Renewal   reserves 761,504  23,186  1,625 

Total  operating  expenses 7.322.o]n  251.321  34,112 

Total    revenue    from   ultimate   consumers 7,982,614  243,640  33,200 

Surplus    or    deficit 660,004  7,681  912 

Resulting  cost  to  the  ultimate   consumer 7.982.614  251,321  34,112 

Resulting    cost    to    the    ultimate    consumer    per    hp.    year 

purchased ".  . .  .                  51.25  51.50  104.40 

Total  expenses   per   hp.  year 47.10  51.50  104.40 

Vnnual  Costs  in  Dollars 

St.  Thunder 

Horsepower  taken  from  Commission  for  fiscal  year  ending         Rideau  Lawrence  Bay 

Oct.  31,   1920 ' 1,637  1,457  5,488 

Horsepower  taken   from  the  Commission   for  fiscal  year 

(ud, iiR   Dec.   31,   1920 1.727  1.477  5.685 

lower   purchased    from   the   Commission 66,965  79,554  108.230 

Operation,    Maintenance  and  Administration 36,627  34.299  45,511 

Municipal  debenture  charges  and   interest 26,380  22,145  44,358 

Renewal    reserves 9,999  7,121  11,492 

Total  operating  expenses 139.971  143,119  209,591 

Total    revenue    from    ultimate   consumers 130,260  133.258  273,635 

Surplus   or    deficit 9,711  9,861  64,044 

Resulting  cost  to  the  ultimate  consumer 139,971  143,119  273,635 

Resulting    cost    to    the    ultimate    consumer    per    hp     year 

purchased ". . . .                81.00  97.00  48.15 

Total  expenses  per  hp.  year 81.00  97.00  36.85 
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3,246 

1,306 

162,063 

26,609 

32,457 

8,158 

34,525 

6,585 

18,081 

3,054 

247,126 

44,406 

210,867 

43,345 

36,259 

1.061 

247,126 

44.406 

76.20 

34.00 

76.20 

34.00 

Ottawa 


Total 


6.951 

96.791 

111,381 

41,927 

42.800 

180,931 
4,078.563 
2,337.187 
1,390.543 

878,862 

292,899 

305,310 

12.411 

305,310 

43.90 
42.20 

8.685,155 

9,356,129 

670,974 

9,356,129 

51.80 
48.00 
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The   Retail   Cost   for   Power   to   the   Ultimate 
Consumer   as  of  December   31,   1920 

The  Hydro-Electric  Power  Commission  whole- 
sales power  to  the  several  municipalities,  which  in 
turn  retail  the  power  to  the  ultimate  consumers. 
The  total  retail  cost  for  power  to  the  ultimate  con- 
sumers for  the  systems  enumerated  in  Table  No.  12, 
excluding  the  companies  to  which  the  Commission 
serves  power  directly,  was  $9,356,129  for  the  fiscal 
year  ended  December  31,  1920,  and  the  unit  cost 
to  the  ultimate  consumer  varied  from  a  minimum 
of  $34.00  per  horsepower-year  for  the  Muskoka 
System  to  a  maximum  of  $104.40  per  horsepower- 
year  for  the  Wasdells  System.  There  were  two 
systems,  namely,  the  Thunder  Bay  and  the  Ottawa 
System,  which  retailed  power  to  the  ultimate  con- 
sumer at  an  average  price  of  less  than  that  of  the 
Niagara  System,  which  was  $51.25  per  horsepower- 
year. 

As  has  been  explained  previously,  the  Hydro- 
Electric  Power  Commission  is  required  by  law  to 
keep  its  accounts  for  a  fiscal  year  ending  October 
31st,  while  the  municipalities  keep  their  books  for 
a  fiscal  year  ending  December  31st.  In  the  annual 
report  of  the  Hydro-Electric  Power  Commission, 
the  horsepower  purchased  by  the  municipalities 
during  the  fiscal  year  is  not  stated,  so  that  ordi- 
narily it  would  be  impossible  to  ascertain  accu- 
rately the  unit  retail  cost.  In  order  to  accurately 
ascertain  the  unit  cost  given  in  Table  No.  12,  it 
was  necessary  to  ask  Mr.  Perdon,  Accountant  for 
the  Commission,  to  ascertain  the  horsepower  pur- 
chased by  the  municipalities  for  each  system  for 
the  year  ended  December  31,  1920,  and  the  infor- 
mation contained  in  the  table  is  based  upon  the 
amounts  of  power  purchased,  as  furnished  by  Mr. 
Pierdon. 

It  is  hardly  probable  that  the  load  factor  for  the 
entire  district  served  by  the  government  systems 
enumerated  in  the  Province  of  Ontario  is  higher 
than  that  for  the  Superpower  Zone  in  the  United 
States,  which,  for  the  year  1919,  was  slightly  less 
than  39%.  Assuming,  however,  that  the  load  fac- 
tors were  the  same,  the  average  retail  cost  to  the 
ultimate  consumer  served  by  the  government  elec- 
tric utilities  of  $51.80  per  horsepower  year  results 
in  an  average  retail  cost  of  2.04  cents  per  kilowatt- 
hour-delivered. 

The   Accounting   Practices   of   the   Hydro-Electric 
Power  Commission  of  Ontario 

The  accounts  published  by  the  Hydro-Electric 
Power  Commission  are  kept  to  conform  with  the 
law  as  set  forth  in  the  Power  Commission  Act  and 
it  is  impossible  to  show  from  them  the  efficiency  in 
the  operation  of  any  of  the  several  elements  going 
to  make  up  the  cost.  These  accounts  are  so  different 
from  those  published  for  privately-owned  American 
companies  that  considerable  study  had  to  be  given 
them  in  order  to  ascertain  the  cost  elements  con- 
sidered in  each  individual  item. 

Through  the  Chief  Engineer  of  the  Commission, 


Mr.  F.  A.  Gaby,  and  the  Accountant,  Mr.  W.  G. 
Pierdon,  we  have  been  able  to  examine  such  of  the 
books  of  the  Commission  as  we  desired  and  no 
request  to  inspect  detailed  statements,  work  orders, 
etc.,  made  by  us  has  been  refused  by  these  gentle- 
men, who  have  taken  particular  pains  to  explain  to 
us  the  interpretations  used  by  the  Commission  in 
respect  to  their  methods  of  accounting. 

The  examination  of  the  accounting  practices  of 
the  Commission  and  of  such  detailed  accounts  was 
general,  and  was  in  no  sense  an  audit. 

In  preparing  Tables  No.  2  to  12,  previously  pre- 
sented in  this  Section,  we  submitted  them  to  Mr. 
Pierdon,  who  had  them  checked  by  his  staff,  so  they 
may  be  considered  as  entirely  reliable. 

As  has  been  brought  out  in  Section  C,  detailed 
accounts  are  kept  in  accordance  with  a  standard 
system  for  accounting  adopted  by  the  Commission, 
which  does  not  differ  materially  from  that  of  the 
National  Electric  Eight  Asociation,  and,  by  the 
nature  of  the  law  under  which  the  Commission 
operates,  it  is  necessary  for  them  to  be  minutely 
sub-divided  in  order  to  determine  the  proportional 
investment  and  operating  cost  to  each  of  the  munici- 
palities. The  accounts  can  be  so  summarized,  if 
desired,  as  to  show  the  efficiency  of  the  management 
for  any  of  the  elements  going  to  make  up  the  total 
of  the  property. 

Certain  of  the  accounting  principles  of  the  Com- 
mission are  discussed  in  the  following: 

1.  Construction  Accounts: 

All  construction  undertaken  by  the  Commission  is 
accounted  for  through  work  orders,  by  means  of 
which  the  money  spent  is  eventually  assigned  to  the 
proper  fixed  capital  account.  All  active  work  orders 
for  the  year  1920  were  examined  for  the  date  issued, 
the  class  of  work  being  done  and  the  date  completed, 
principally  to  determine  whether  interest,  properly 
chargeable  against  "revenue,"  was  being  charged 
against  "capital."  The  Commision's  practice  with 
regard  to  such  construction  accounts  is  to  charge  all 
expense  on  such  property  against  "revenue"  after 
the  date  service  has  first  been  received  from  the 
property  in  question.  The  work  orders  examined 
indicated  that  such  was  the  case,  which  was  further 
borne  out  by  the  statement  made  by  Mr.  G.  T.  Clark- 
son,  the  auditor  employed  by  the  Province  in  respect 
to  Hydro-Electric  Commission  matters,  who,  when 
interviewed  November  16th,  1921,  stated  that  all 
expense  against  property  is  charged  to  revenue  after 
the  date  any  specific  property  goes  into  operation. 

2.  Interest  Charges: 

The  Hydro-Electric  Power  Commission  receives 
its  funds  principally  in  the  form  of  cash  advances 
from  the  Province  of  Ontario,  upon  which  interest 
is  paid  to  the  Province  at  the  interest  rate  which  the 
Province  must  pay  upon  its  own  borrowings.  The 
Commission  has  but  one  interest  account  against 
which  two  charges  are  made,  first,  the  total  amount 
of  the  Commission's  check  made  payable  to  the 
Provincial  Treasurer  for  the  sum  paid  him  on  ac- 
count of  interest  on  borrowings  ;  second,  the  interest 
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on  the  Commission's  total  reserves,  which  reserves 

include  renewals,  contingencies  and  sinking  fund, 
applicable  both  to  the  properties  of  the  several  sys- 
tems operated  and  to  the  departmental  operations, 
such  as  office  buildings,  machine  shops,  stores  and 
sales  .and  laboratory.  This  latter  interest  item  is  re- 
quired by  the  Power  Commission  Act.  which  pro- 
vides for  the  improvement  of  reserves  al  the  rate  ol 
per  annum.  All  reserves  are  set  aside  at  such 
a  rati-  to  accumulate  the  required  principal  within 
stipulated  periods;  for  instance,  thirty  years  for 
sinking  funds,  and  from  twelve  to  twenty-live  years 
for  renewals,  depending  upon  the  character  of  the 
property  against  which  the  application  is  being  made. 
While,  under  present  conditions,  higher  rates  of 
interest  than  the  4' ",  required  can  be  earned,  it  is 
obvious  that  if  it  were  applied  to  the  improvement 
of  the  reserves  these  would  increase  more  rapidly 
than  required,  and  at  the  same  time  the  municipali- 
ties would  he  obliged  to  assume  in  their  power  cost 
for  each  year  the  expense  of  the  higher  rate  "1  in- 
terest, thus  increasing  the  cost  of  power  to  them. 
The  total  of  the  check  paid  to  the  Province  for 
interest  mi  all  money  borrowed  and  the  interest  on 
reserves  forms  the  debit  side  of  the  interest  account 
of  the  Commission.  The  expense  side  of  this  ac- 
count is  cleared  out  as  follows: 

(  1  i  By  the  application  of  a  sum  against  all  con- 
struction in  progress  based  upon  the  rate  of 
interest  being  paid  by  the  Commission  to  the 
government  during  the  period  in  which  the 
construction  takes  place. 

(2)  The  balance  of  the  account  is  closed  out  by 
applying  the  same  to  the  various  systems' 
eration,  hut.  before  s()  doing,  this  balance 
is  reduced  to  some  extent  by  reason  of  a 
charge  of  7' ,  per  annum  as  commercial  cosl 
on  all  overdue  accounts,  which  is  credited  into 
this  portion  of  the  interest   account. 

When  the  Commission  started  its  operations,  the 
cosl  of  money  to  it  was  about  4%.  This  continued 
until  November  1st,  1(,14.  when  the  cost  increased  to 
5%,  where  it  remained  until  November  1st,  1917. 
Since  that  year,  there  has  been  a  change  for  each 
fiscal  yea;-,  the  rates  paid  to  the  Province  being  as 
follows  : 

Fiscal  year  1918 6.1889? 

-  1919 5.341 

"  1920 6.2 

-  l'»21 6.5 

At  the  (.'tid  of  the  fiscal  year  P>20,  the  Commis- 
sion's borrowings  amounted  to  about  $66,549,000,  of 
which  only  about  $20,000,000  was  in  operating 
accounts,  the  balance  being  in  construction  in  prog 
ress  accounts,  principally  in  the  Nipigon,  Chippawa 
and  Hydro-Electric  railway  developments.  With 
the  method  adopted  by  the  Commission  of  charging 
the  construction   account    with   the  current    rate    for 


interest,  and  taking  into  consideration  the  relative 
amounts  of  moneys  invested  in  operating  properties 
and  construction  in  progress,  the  resultant  average 
rate  of  4.55%  for  interest  on  the  capital  in  proper- 
ties operating  at  the  end  of  1920  is  relatively  low 
when  compared  to  that  for  the  current  rate  of  6.2% 
paid  to  the  Province  for  the  year  1920. 

When  the  large  amount  of  construction  now  in 
progress  is  placed  in  operation,  the  average  rate  for 
interest  on  operating  properties  will  be  materially 
increased  and  probably  will  be  not  les^  than  5.75%. 

3.  Sinking  Funds : 

The  Power  Commission  Act  requires  the  Hydro- 
Electric  Power  Commission  to  set  aside  annually  a 
sinking  fund  sufficient  to  repay  the  capital  in  30 
years,  granting  relief  from  this  payment  for  the  first 
five  years  of  operation.  In  other  words,  the  capital 
must  be  repaid  within  35  years  from  the  date 
operation  was  commenced.  The  Act  further  re- 
quires that  all  sinking  funds  shall  be  invested  in  the 
debentures  of  the  Province  of  (  Intario,  and  that  the 
improvement  on  the  same  shall  be  taken  at  not  less 
than  -P  i    per  annum. 

In  the  operations  of  the  several  systems,  the 
sinking  fund  requirement  has  been  regularly  taken 
care  of,  but  in  the  case  of  the  Ontario  Power  Com- 
pany, this  company  has  been  considered  a  separate 
entity  from  the  other  systems  operated  by  the  Com- 
mission, and  the  sinking  fund  requirements  required 
by  the  Act  have  not  been  complied  with.  Mr.  (i.  T. 
Clarkson,  in  the  audit  of  the  Commission's  accounts 
for  the  year  ending  October  31st,  1919,  states: 

"All  sinking  funds  paid  to  the  Commission 
have  under  the  Act  to  be  invested  in  securities 
of  the  Province  of  Ontario,  but  with  the  pur- 
chase price  of  the  shares  of  the  capital  stock 
of  the  <  )ntario  Power  Company  paid  in  bonds 
of  the  Commission,  guaranteed  by  the  Province. 
question  arises  as  to  whether  such  securities 
shall  be  retained  by  the  Commission  or  must  be 
transferred  to  and  held  by  the  Treasurer  of  the 
I  'ro\  illCe." 

A  further  deviation  has  been  made  recently  in  re- 
spect to  sinking  funds  in  the  agreements  executed 
between  the  Hydro-Electric  Power  Commission  and 
the  municipalities  of  Port  Arthur  and  Fort  William. 
This  is  described  in  Section  "( i."  page  145. 

4.  Renewal  Reserves: 

The  Power  Commission  Act  requires  the  Hydro- 
Electric  Power  Commission  to  set  aside  renewal  re- 
serves, which  from  time  to  time  shall  be  used  to 
replace  obsolescent  works  and  equipment.  The  re- 
newal reserves  set  aside  by  the  Commission  vary 
for  each  class  of  property  against  which  they  are 
applied  and,  therefore,  have  different  values  for  each 
of  the  several  systems.  The  values  used  by  the 
Commission,  as  stated  by  Mr.  Gaby  in  Section  "A" 
are  : 
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Niagara   System 2x/2% 

Severn    System 2.75% 

Wasdell's    System 2.0% 

Muskoka    System 2.5% 

Eugenia    System 2.7% 

Thunder  Bay  System 3.5% 

St.  Lawrence  System 3.0% 

Rideau   System 1 .8% 

Thorold   System 3.5% 

Central  Ontario  System : 

Power  &  Transmission 2.5% 

Local  &  Distribution 3.5% 

Mr.  Gaby  further  states  that  renewal  reserve  rates 
applicable  to  the  distribution  systems  of  municipali- 
ties are  as  foillows : 

Toronto    3 .  25% 

Hamilton.    London,    Kitchener,    St. 
Catherine,  and  all  other  cities  on 

any  of  the  systems 3.5'', 

Towns  and  villages  on  all  systems.  .4%. 

These  rates  for  the  renewal  reserves  appear  to  be 
considerably  lower  than  those  stated  by  Sir  Adam 
Beck  before  the  Water  Power  Committee  of  the 
House  of  Representatives  of  1918,  during  which  he 
stated  : 

"Mr.  Lexroot:  You  say  it  includes  1.8%  on 
indebtedness  to  amortize  it  in  30  years  ? 

"Sir  Adam  Beck  :  Yes  ;  we  also  set  aside  5% 
for  depreciation. 

"Mr.  Hamilton:  And  you  transmit  power 
to  the  municipalities  for  $18.00  a  horsepower 
delivered  to  the  municipalities,  and  that  $18.00 
is  intended  to  cover,  first,  the  cost  of  production 
and  transmission;  second,  maintenance;  third, 
depreciation  ;  fourth,  amortization  ? 

"Sir  Adam  Beck:  Yes,  depreciation  is  amor- 
tization.    The  sinking  fund  is  amortization." 

The  Power  Commission  Act  requires  that  sinking 
funds  shall  be  improved  at  the  rate  'of  4%  per 
annum,  which  is  the  rate  of  improvement  used 
against  all  other  classes  of  reserves. 

Accumulated  renewal  reserves  are  invested  in  the 
properties  operated  by  the  Hydro-Electric  Power 
Commission,  or  in  those  of  the  municipalities,  de- 
pending against  which  class  of  property  the  reserve 
has  been  set  aside,  and  the  difference  in  the  balance 
sheet  between  the  fixed  assets  and  the  fixed  liabili- 
ties in  the  form  of  advances  from  the  Province  or  of 
debentures  issued  by  the  Commission  represents  the 
investments  of  accumulated  renewal  reserves  in  the 
properties  of  the  Commission. 

Mr.  Pierdon  states  that  it  is  the  policy  of  the  Com 
mission,  in  so  far  as  possible,  to  invest  the  renewal 
reserve  in  such  classes  of  property  as  office  build- 
ings, service  buildings,   storehouses,  etc.,   which  are 
applicable  to  the  entire  works  operated  bv  the  Com 
mission  rather  than  to  any  of  the  specific  systems. 

The  accumulated   renewal   reserves,  as   shown   in 


the  1920  balance  sheet,  are  $2,352,938,  not  inclusive 
of  those  for  office  and  service  buildings,  which  total 
$75,179.  Of  the  total  renewal  reserves  contributed 
by  the  municipalities.  $1,837,263  was  contributed  by 
the  municipalities  of  the  Niagara  System,  which  is 
78%  of  the  total  contributed  by  municipalities. 

5.  Contingent  Reserves: 
The  Commission  sets  aside  annually  a  contingent 

reserve,  which  Mr.  Gaby  states  was  based  upon  an 
arbitrary  amount  of  about  25c  per  horsepower 
purchased.  Unusual  expenses  due  to  catastrophes 
and  other  causes  are  met  from  this  contingent  re- 
serve, which  in  the  balance  sheet  for  1920  stood  at 
$65,102. 

The  contingent  reserve  has  also  been  built  up  bv 
crediting  it  with  profits  from  power  sold  directly  by 
the  Commission  to  industrial  companies.  The 
Hydro-Electric  Power  Act  states  that  the  cost  of 
power  to  the  municipalities  shall  he  credited  with 
any  profits  accruing  from  contracts  entered  into  be- 
tween the  Commission  and  companies,  and,  likewise, 
it  shall  be  debited  with  any  losses  resulting  from 
such  contracts.  However,  in  order  to  build  up  the 
contingent  reserve  to  an  amount  which  is  adequate 
for  the  purposes  of  the  Commission,  the  profits 
accruing  from  the  sale  of  power  directly  by  the 
Commission  to  such  companies,  have,  in  general, 
been  charged  as  an  expense  and  have  been  credited 
to  the  contingent  reserves. 

6.  Casli  Reserves: 

The  total  reserves  of  the  Hydro-Electric  Power 
Commission  are  comprised  of  the  sinking  fund,  re- 
newal, contingent,  and  cash  reserves. 

Accumulated  Sinking  Funds  as  of  Oct. 

31 ,  1920,  were  .  . $907,621 

Those  for  Renewals  were 2,432,117 

Those  for  Contingencies  were 65,102 

making  a  total  of $3,404,840 

In    addition    the   Commission    held    cash 

reserves  to  the  extent  of 550,495 

making  the  total   reserves $3,955,335 

The  Sinking  Fund  Reserves  are  invested  in  the 
securities  of  the  Province  of  Ontario,  as  required  by 
the  law,  while  those  for  renewals  and  contingencies 
are  invested  in  the  works  of  the  Hydro-Elect  ric 
Power  Commission. 

7.  Taxes: 

The  Commission  does  not  charge  taxes  as  an  item 
of  the  cost  of  power,  except  those  taxes  levied 
against  the  lands  owned  by  the  Commission.  The 
same  policy  is  pursued  by  the  municipalities  in  re- 
spect to  their  distributing  systems.  Relief  from  taxes 
is  estimated  to  amount  to  approximately  $424,102 
in  the  case  of  the  power  plants  and  transmission  sys- 
tems of  the  Commission,  and  $299,000  in  the  case  of 
the  distribution  systems  owned  by  the  municipalities. 
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making  a  total  of  $723,102.  This  is  the  amount 
after  crediting  taxes  paid  by  the  Ontario  Power 
Company,  the  Commission  and  the  municipalities 
for  the  year  of  1920. 

The  action  of  the  Commission  in  respect  to  the 
Ontario  Power  Company;  the  action  of  the  Provin- 
cial Legislature  in  respect  to  the  water  power 
licenses  and  the  expn  of   municipal    Hydro- 

Electric  1'ower  Commissioners  with  regard  to  the 
taxes  is  discussed  later  in  this  section  under  the 
heading  of  "The  Real  Cos!  of  Tower  to  Those  Peo- 
ple in  Ontario  Using  Hydro-Electric  Power  Service 
for  the  Year  Ending  1920." 

General  Expenses: 

General  expenses  against  the  operations  of  the 
Commission  consist  of  such  items  as  general  office 
and  engineering  expense,  and  service  expense  assign 
able  to  specific  accounts  or  systems.  The  method  of 
the  Commission  to  provide  for  the  distribution  of 
this  cla>>  of  expense  until  about  a  year  ago  was  to 
charge  the  full  rale  of  these  expenses  in  proportion 
to  the  amounts  of  salaries  and  wages  expended  on 
the  different  accounts  of  the  several  systems.  How- 
ever, due  to  the  proportionally  large  amount-  ex- 
pended for  salaries  and  wages  on  the  Queenston- 
Chippawa  Development,  the  use  of  such  a  method 
appeared  to  make  this  method  of  distribution  in- 
equitable and.  on  June  20,  1921,  Mr.  W.  G.  Pierdon, 
Accountant  for  the  Commission,  recommended  a 
different  method  for  procedure,  which  is  outlined  in 
a  memoranda  to  the  Commission  as  follows: 


Sirs  : 
Distribution 


of 


lime  30,   1921. 

Office 


General  Administrative 
Expense 

The  Commission's  present  method  of  writing 
i'\'\  tin'-  class  of  expense  (which  now  approxi- 
mates $70. 000  per  month)  is  on  the  basis  of  its 
proportion  to  the  total  monthly  engineering  and 
labor  cost-  of  every  undertaking,  whether  Oper- 
ation or  Capital. 

Under  normal  conditions  the  method  proves 
to  he  equitable,  hut  when  such  heavy  labor  and 
engineering  charges  as  pertains  to  the  Niagara 
Development  Works  are  applied,  an  unequal 
division  of  the  expense  occurs,  resulting  in  this 
particular  job  absorbing  an  unfair  share  and 
thus  lowering  the  charges  againsl  operations 
and  other  accounts.  The  unfairness  of  this 
method  of  distribution  is  becoming  increasingly 
apparent  month  by  month,  until  what  was  con- 
sidered a  reasonable  expense  against  operations 
in  respect  to  general  expense,  say  $G  to  10%, 
has  dropped  to  less  than  5%.  The  resulting 
effect  being  a  charge  against  the  Development 
Works  out  of  proportion  to  the  benefits  re- 
ceived and  giving  unwarranted  relief  in  the 
various  Systems'  operating  expenses. 

After  a  thorough  review  of  the  condition, 
with  the  assistance  of  the  Chief  Engineer,  I  beg 
to   recommend   that,   with   the  exception    of   the 


Niagara  Development  Works,  each  of  the  Com- 
mission's operations  he  required  to  assume  a 
sum  equivalent  to  10%  of  their  engineering  and 
labor  charges,  as  representing  each  one's  share 
of  General  Expense,  and  that  the  Development 
Works  assume  the  halance  of  General  Expense 
Account  approximating  $32,000  per  month,  an 
amount  which  compares  closely  with  the  charges 
per  month  for  last  year. 

This  recommendation,  if  approved,  to  take 
effect  as  from  November  1,  1920,  and  to  con- 
tinue until  completion  of  the  Niagara  Develop- 
ment  Works. 

Pending  approval  of  this  recommendation,  I 
have  taken  the  liberty  of  applying  this  method 
of  distribution  to  all  Operating  Reports  for  this 
year  which  have  been  submitted  to  the  Com- 
mission. 

Attached  you  will  please  find  details  of  Gen- 
eral Expense  account  for  the  month  of   May, 
also  statement  of  labor  and  engineering  charges 
against  all  the  Commission's  Works. 
Respectfully  submitted, 
(Sd.)   W.  G.  Pif.rdon,  Accountant. 
To:  Col.  Sir  Adam  Beck,  K.  B.  Chairman,  and 
( !ommissioners. 

The  effect  of  Mr.  Pierdon's  recommendation  on 
the  apportionment  of  general  expense  against  the 
Niagara  Power  Development  may  be  seen  by  com- 
paring the  months  of  June,  1921,  when  the  expen- 
diture on  salaries  and  wages  on  the  Niagara  Power 
Development  was  $1,593,222,  to  that  for  the  month 
of  September,  1921,  when  the  expenditure  for  sala- 
ries and  wages  on  the  Niagara  Power  Development 
was  $504,847.  In  the  first  instance,  the  proportion 
of  genera]  expenses  charged  against  the  Develop- 
ment was  $38,597,  which  is  approximately  2.4%  of 
the  cost  in  salaries  and  wages,  while  that  for  the 
month  of  September  was  $34,212,  which  amounts  to 
approximately  8.4%  of  the  expenses  in  salary  and 
wages.  During  the  same  months  all  other  construc- 
tion and  operating  accounts  were  charged  with  10% 
of  their  salary  and  wage  accounts  for  general  ex- 
pense. It  is  evident  from  these  figures  that  the  ap- 
portionment of  general  expenses  used  by  the  Com- 
mission is  equitable. 

9.  Expenses  Charged  Directly  Against  the  Province 
of  Ontario: 

The  1  lydro-Electric  Power  Commission,  each 
year,  makes  certain  direct  charges  against  the  Prov 
ince  of  Ontario.  These  amounted  to  $202,537  for 
the  fiscal  war  ended  October  31,  1919.  and  $226,551 
for  the  fiscal  year  ended  October  31,  1920.  The 
details  of  such  expenditures  for  the  latter  fiscal  year 
arc  given  in  Table  No.  13. 

Of  the  expenditures  charged  directly  against  the 
Province  in  1920.  the  item  of  engineering  work  done 
for  non-operating  municipalities,  estimates,  surveys, 
and  demonstrations  for  rural  districts,  and  the  ex- 
cess of  expenditures  over  receipts  on  electrical  in- 
spection   would,   if   these   properties   were   privately 


106 


Murray  and  F 


Report 


operated,  be  properly  charged  to  promotion  and  new- 
business. 

The  item  for  general  hydrographic  surveys  and 
for  engineering  investigations,  surveys  and  reports 
under  the  Water  Power  Regulation  Act  are  properly 
chargeable  against  the  Province  in  the  same  manner 
as  the  expenses  for  the  Dominion  Water  Power 
Branch  of  Canada  or  the  Geological  Survey  of  the 
United  States  are  chargeable  against  governmental 
operations  in  those  respective  countries. 

The  item  of  $121,917  for  preliminary  surveys  on 
the  St.  Lawrence  River  is  purely  a  promotion  ex- 
pense, and  eventually  should  be  capitalized  when  the 
development  of  the  St.  Lawrence  River  is  under- 
taken. The  Commission  in  the  past  has  charged 
like  expenses  for  investigations  on  the  Niagara  River 
against  the  Province,  but  upon  the  decision  to  go  into 
the  Queenston-Chippawa  project  these  expenses 
were  capitalized  and  are  now  borne  as  a  portion  of 
the  cost  for  that  development. 

3 

TABLE    NO.    13 

DIRECT     CHARGES     BY     THE     HYDRO-ELECTRIC     POWER 

COMMISSION  AGAINST  THE  PROVINCE  OF  ONTARIO  FOR 

THE  FISCAL  YEAR  OF   1920. 

Engineering  assistance  to  non-operat- 
ing municipalities  and  districts  for 
gathering  of  data  for  statistical  pur- 
poses ;  estimates  for  supply  of 
power  and  rate  investigation $31,071.81 

General  Hydrographic  Surveys,  Stor- 
age Surveys,  Reports  and  Investiga- 
tions on  Power  sites,  and  stream 
flow,  and  special  hydrographic  in- 
vestigations and  reports 11,001.96 

Electric  Railway  Engineering  Investi- 
gations, Surveys,  By-laws  and  re- 
ports under  Hvdro-Electric  Railway 
Act    1914....'. 13,121.96 

Engineering  Investigations,  Surveys 
and  Reports  under  Water  Powers 
Regulations  Act  1916 9.135.77 

Preliminary  Surveys  on  the  St.  Law- 
rence River  between  Morrisburg 
and  the  head  of  the  Galops  Rapids, 
covering  both  Hydrographic  and 
Topographic   features 121,916.91 

Estimate-.  Surveys  and  Demonstra- 
tion in  Rural  Districts 20,870.00 

Electrical  Inspection: 
Salaries  and  expenses  of 
Inspectors ;     expense 
of    local    offices    and 

administration    $208,453.48 

Revenue     from     Inspec- 
tion  Fees 189,030.88 

$19,422.60 

TOTAL $226,551.00 


The  Central  Ontario  System 

The  Central  Ontario  System  was  purchased  by 
the  Province  of  Ontario  in  1916  for  a  price  of 
SS. 350,000  in  4%  bonds  of  the  Province  of  Ontario, 
redeemable  in  1926.  Since  the  date  of  the  purchase, 
debentures  to  the  extent  of  $225,000  have  been 
issued  for  the  purchase  of  pulp-wood  areas  in  Brun- 
ton  Township,  and  cash  advances  of  $3,598,185  have 
been  made  to  the  Hydro-Electric  Power  Commis- 
sion, bringing  the  total  of  fixed  liabilities  of  the 
System  as  of  October  31,  1920,  up  to  $12,173,185. 

The  System,  at  the  time  of  the  purchase,  com- 
prised 22  companies,  and  consisted  of  electric  power 
and  light  systems,  gas  works,  electric  street  railways, 
water  works  and  a  pulp  mill. 

The  balance  sheet  for  the  fiscal  year  of  1920 
shows  an  accumulated  operating  deficit  of  $167,531, 
but  for  the  year  1920  there  was  an  operating  sur- 
plus of  $136,716.  The  only  provision  for  sinking 
fund  found  within  the  expenses  for  the  fiscal  year 
of  1920  was  $537  under  the  subdivision  of  utilities, 
while  the  balance  sheet  shows  an  accumulated  sink- 
ing fund  account  amounting  to  but  $21,216  since  the 
purchase  of  the  property. 

In  operating  this  property  as  the  trustee  for  the 
Province,  the  Hydro-Electric  Power  Commission 
has  evidently  taken  advantage  of  the  provision  in  the 
Hydro-Electric  Power  Commission  Act  providing 
for  the  deferment  of  sinking  funds  for  five  years 
after  the  properties  were  purchased,  and  as  the 
bonds  issued  in  payment  for  these  properties  have  a 
life  of  only  ten  years  from  the  date  of  issue,  these 
will  have  to  be  refunded  upon  their  due  date. 

Mr.  Pierdon  states  that  the  renewal  reserve  used 
for  the  Central  Ontario  System  amounts  to  2.5%  on 
generating  stations  and  transmission  lines,  and  to 
3.5%  on  local  utilities.  Under  these  rates  of  re- 
serves $194,000  was  set  aside  during  the  fiscal  year 
of  1920,  resulting  in  an  average  rate  of  2.7%.  If 
the  amount  of  renewal  reserves  thus  set  aside  were 
capitalized  at  the  average  rate,  they  would  show  an 
investment  in  physical  property  of  $7,200,474  as 
compared  to  the  total  physical  assets  of  $10,604,853. 
It  therefore  seems  that  in  purchasing  this  system 
the  Province  paid  about  $3,200,000  for  such  intan- 
gible assets  as  water  rights,  franchises,  good-will, 
contracts,  etc.  In  other  words,  about  62%  of  the 
purchase  price  represented  the  value  of  the  physical 
properties  received,  while  approximately  38%  rep- 
resents the  values  of  the  intangibles. 

Essex  County  System 

-  The  Essex  County  System  comprises  a  number  of 
municipalities  at  the  western  end  of  the  Niagara 
System  which  formerly  were  served  by  a  private 
company  purchased  by  the  Hydro-Electric  Power 
(  ommission  through  the  issue  of  Hydro-Electric 
Power  Commission  debentures  to  the  extent  ol 
$226,000. 

In  the  annual  adjustment  made  by  the  Commis- 
sion, the  Essex  County  System  is  considered  as  a 
company  to  which  power  is  sold  by  the  Commission, 
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inasmuch  as  the  municipalities  to  which  this  power  is 

sold  have  not.  as  yet,  assumed  any  of  the  indebted- 

The    Hydro  Electric    Power   Commission    is 

selling  the  power  directly  to  the  ultimate  consumer. 

The  balance  sheet  for  this  system  shows  the  fixed 
liabilities  of  the  Commission,  at  the  end  of  the  fiscal 
year  of  1(,2().  to  be  $374,985,  and  also  -hows  an 
accumulated  deficit  of  $40,786  for  the  operation  of 
System  from  the  time  of  its  purchases  up  to  th* 
end  of  the  year  under  consideration. 

The  revenue  and  expense  statement  shows  an 
operating  deficit  of  $8,804  for  the  year  1920.  Under 
the  cost  of  operation  the  provision  for  renewals  is 
$12,759,  and  if  this  were  capitalized  at  3.5^  as  the 
renewal  rate  it  would  show  the  value  of  the  physical 
property  to  be  about  $365,000,  which  is  approxi- 
mately what  the  balance  sheet  indicates.  It  is  appar- 
ent, therefore,  that  in  this  instance,  unlike  the  case  of 
the  Central  Ontario  System,  the  Ontario  Power 
Company  and  the  Thorold  System,  the  Commission 
did  not  pay  large  amounts  of  money  for  intangibles. 

From  the  data  given  in  the  Commission's  Annual 
Reports,  it  is  impossible  to  determine  the  average 
cost  per  horsepower-year  to  the  ultimate  consumer 
on  the  Essex  System  for  1(>2().  inasmuch  as  the 
average  horsepower  purchased  for  the  Essex  System 
is  not  segregated  from  thai  of  other  companies  to 
which  the  Hydro  Electric  Commission  sells  power. 

The   Thorold    S\>tem 

The  Thorold  System  was  formerly  known  as  the 
Battle  System,  and  operates  in  the  Municipality  of 
Thorold,  which  is  located  not  far  from  Niagara 
Falls.  The  Hydro-Electric  Power  Commission  ac- 
quired the  Thorold  System  soon  after  it  purchased 
the  Ontario  Power  Company,  paying  therefor 
$100,000  in  bonds  of  the  Commission. 

Its  balance  sheet  shows  the  value  of  the  physical 
assets,  including  transmission  and  distribution  lines, 
contracts,  franchises  and  good-will,  to  he  $100,773, 
and  there  is  also  shown  on  the  liability  side  an 
accrued  operating  surplus  of  $13,602. 

Under  <  >perating  Accounts  a  surplus  of  $9,210  is 
shown  for  the  year  1('2().  while  a  provision  for  the 
renewal  fund  amounts  to  $933.  Mr.  Pierdon  states 
that  the  renewal  rate  employed  on  this  property  is 
3.5^5  of  the  physical  value  of  the  property,  which 
indicates  the  tangible  physical  assets  to  be  about 
$27,000  out  of  the  purchase  price  of  $100,000.  In 
other  words,  the  Hydro-Electric  Power  Commis- 
sion in  purchasing  this  property  paid  about  7.C;  of 
the  total  price  for  such  intangibles  as  contracts,  fran- 
chises and  good-will,  which  are  listed  among  the 
fixed  assets. 

Another  item  deserving  attention  is  shown  under 
revenue.  This  shows  the  Commission  received  roy- 
alties to  the  extent  of  $3,511  from  the  Ontario 
Power  Company  on  power  sold  by  the  latter  to 
power  customers  in  the  Thorold  District.  Previous 
to  the  purchase  oi  the  Ontario  power  Company,  or 
of  tin  Thorold  System,  by  the  Commission,  the 
Ontario  Power  Company  placed  lines  in  the  Thorold 
District    in    competition    with    those    of    the    Battle 


System,  which  system  had  an  exclusive  franchise  to 
serve  Thorold,  and  as  a  result  of  the  controversy 
brought  about  by  this  competition  the  Ontario 
Power  Company  agreed  to  pay  to  the  Battle  System 
a  royalty  for  each  horsepower  it  sold  within  the 
municipality  of  Thorold.  Since  the  assumption  of 
ownership  of  both  the  (  )ntario  Power  Company  and 
the  Thorold  System  of  the  Commission,  the  Com- 
mission has  continued  the  practice  of  charging  roy- 
alties againsl  the  ( )ntario  Power  Company  and  cred- 
iting these  royalties  as  revenue  to  the  Thorold 
System. 

It  is  understood  thai  the  Municipality  of  Thorold 
has  approached  the  Commission  with  a  view  toward 
taking  over  the  Thorold  System,  but,  up  to  date,  no 
understanding  has  been  arrived  at  as  to  the  price 
which  the  municipality  shall  pay  the  Commission 
for  the  System. 

It  is  also  understood  that  for  the  fiscal  year  of 
1921  the  operation  of  the  Thorold  System  was  ex- 
tremely profitable,  and  will  result  in  a  surplus  about 
equal  to  the  operating  expenses  for  the  System.  In 
discussing  with  Mr.  Pierdon  what  would  become  of 
the  accrued  operating  surplus  from  the  Thorold 
System,  should  it  be  purchased  by  the  Municipality 
of  Thorold,  he  stated  that  this  would  be  credited  to 
the  operations  of  all  of  the  municipalities  on  the 
Niagara  System,  reducing  by  a  like  amount  their 
operating  cost  for  the  year  when  credit  it  given. 
Such  a  distribution  of  the  surplus,  if  it  .should  be  so 
disposed  of.  does  not  seem  equitable  in  accordance 
with  the  provisions  of  the  Power  Commission  Act. 
where  each  municipality  must  stand  its  proportional 
part  of  the  cost,  as  the  municipalities  other  than 
Thorold  have  in  no  sense  been  instrumental  in  the 
accumulation  of  this  large  surplus. 

The  Keal  Cost  of  Power  to  Those  People  in  ( Ontario 

I  sinjr    Hydro-Electric    Power   Service   for 

the  Year  Ending  1920 

1.  The  Real  Cost  ,,f  Wholesale  Power  to  the  Mu- 
nicipalities. 

The  law  under  which  the  Commission  operates  re 
quires  that  it  pa)  taxes  against  land  only,  and  the 
taxes  paid  by  the  Hydro-Electric  power  Commis- 
sion and  by  the  municipalities  are  but  a  very  small 
part  of  those  which  would  have  been  required  to  be 
paid  were  these  properties  operated  under  private 
management.  This  relief  from  taxes  lowers  the  cost 
of  power  to  the  consumer,  but,  on  the  other  hand. 
the  loss  of  taxes  which  would  have  been  gained 
were  the  properties  privatel)  operated  must  be  met 
by  the  general  taxpayer,  whether  he  be  a  customer 
taking  Hydro-Electric  Power  Service  or  not. 

Since  the  control  of  the  Ontario  Power  Company 
has  rested  in  the  Commission,  it  has  continued  to  pa\r 
taxes  and  water  rentals  on  that  property,  but  not 
without  protest.  By  a  recent  decision  rendered  by  the 
Ontario  Railroad  Commission,  the  Ontario  Power 
Company  has  been  relieved  of  the  necessity  of  pay- 
ing taxes  for  this  property.  Whether  this  decision 
will  stand  when  taken  to  a  higher  court  by  the  Mu- 
nicipality of  Niagara  Falls,  (  Int.,  is  to  be  seen. 
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On  the  other  hand,  by  the  legislation  enacted  by 
the  Provincial  Legislature  during  1920-1921,  rela- 
tive to  the  supply  of  power  to  rural  lines,  rentals 
will  be  charged  for  water  power  whether  developed 
bv  government  or  by  private  interests.  Thus  it 
.appears  there  are  two  distinct  policies  with  regard  to 
taxes  and  licenses  within  the  Province. 

In  respect  to  the  taxes  paid  by  the  municipalities 
on  their  distribution  systems,  there  appears,  in  some 
quarters,  a  belief  on  the  part  of  the  Municipal 
Hydro-Electric  Commissioners  that  all  municipal 
electric  utilities  should  pay  their  own  way,  as  was 
stated  by  Mr.  P.  D.  Ross,  of  the  Municipal  Hydro- 
Electric  Power  Commission  of  the  city  of  Ottawa, 
in  the  Ottawa  Morning  Journal  of  August  23,  1921. 

The  Power  Commission  Act  provides  that  a  sink- 
ing fund  shall  be  established  through  which  capital 
invested  in  government  electric  utility  properties 
will  be  repaid  at  the  end  of  thirty-five  years,  making 
the  properties  at  that  date  free  from  debt,  and  it 
further  requires  the  setting  aside  of  renewal  re- 
serves, which  shall  provide  for  the  replacement  of 
works  as  they  become  obsolescent.  The  sinking  fund 
requirement,  by  the  terms  of  the  Act.  requires  an 
annual  payment  of  1.78%,  with  a  4%  improvement 
of  the  invested  capital,  while  the  reserves  for  re- 
newal vary  with  the  character  of  the  different  sys- 
tems, and  have  been  previously  stated. 

In  estimating  what  the  real  cost  for  power  would 
lave  been  were  the  same  cost  elements  employed  by 
the  Commission  as  by  private  companies,  sinking 
funds  have  been  eliminated,  as  they  come  under  the 
class  of  financial  arrangements,  and,  instead,  an 
amount  adequate  for  renewal  reserves  to  provide 
for  obsolescence  is  stated  in  Table  No.  14. 

This  renewal  reserve  was  based  upon  the  rates 
used  for  the  Superpower  Report,  but  with  an  im- 
provement of  4%  per  annum,  as  required  by  the 
Law  of  Ontario,  instead  of  7%>  per  annum,  as  used 
in  the  Superpower  Report.  The  renewal  rates  in 
the  Superpower  Report  were  arrived  at  after  consul- 
tation with  the  foremost  authorities  on  this  subject 
in  the  United  States. 

The  Hydro-Electric  Power  Commission  makes 
certain  charges  directly  against  the  Province  of  On- 
tario, as  has  been  brought  out  previously.  Of  these 
charges  against  the  Province  of  Ontario,  those  rep- 
resenting engineering  for  non-operating  municipali- 
ties, estimates,  surveys  and  demonstrations  for  rural 
districts,  and  the  excess  of  expenditure  over  receipts 
for  electrical  inspection,  amounting  to  $71,394,  arc 
properly  chargeable  against  promotion  and  new 
business,  if  the  same  cost  elements  are  used  in  the 
accounting  for  the  government  electric  utilities  as 
those  for  private  companies. 

In  Table  No.  14  the  real  wholsale  cost  of  power 
delivered  by  the  Hydro-Electric  Power  Commission 
to  the  municipalities  is  compared  to  the  apparent 
cost  f,,r  power,  shown  in  the  1920  Annual  Report 
of  the  Commission,  and  this  table  shows  an  excess 
of  $678,321  in  the  real  cost  over  that  of  the  apparent 
cost  published  for  the  systems  compared. 


The  apparent  unit  wholesale  cost  for  power  pur- 
chased by  the  municipalities,  as  shown  in  Table 
No.  6,  was  $22.60  per  horsepower-year  for  1920,  as 
compared  to  the  real  unit  cost  of  $26.50  per 
horsepower  purchased.  There  is,  therefore,  an  in- 
crease of  17.3%  in  the  real  wholesale  cost  for  power 
to  the  municipalities  over  that  stated  in  the  animal 
report  of  the  Commission. 

Under  the  "Real  Wholesale  Cost  for  Power,"  the 
Renewal  Fund,  as  computed  in  the  table  on  the  next 
page,  amounts  to  $1,283,633,  from  which  has  been 
deducted  $389,534,  which  was  set  aside  for  such 
purpose  by  the  Ontario  Power  Company  and  which 
accordingly  is  included  in  the  first  item.  The  taxes 
of  $99,450,  stated  by  Mr.  Pierdon  to  have  been  paid 
by  the  Ontario  Power  Company,  are  deducted  from 
item  1  and  are  shown  under  item  6. 


TABLE  NO.  14 

THE    WHOLESALE    COST    OF    POWER    TO    THE 

MUNICIPALITIES     PURCHASED    FROM     THE 

HYDRO-ELECTRIC    POWER    COMMISSION' 

FOR   THE    FISCAL   YEAR    1920 

•3°-  £n°£  = 
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1.  Production   Cost  of   Fower....  $2,131,306    $2,158,015 

2.  Operation,    Maintenance    and 

Administration    746,291  764,183 

3.  Interest   891,498  891,498 

4.  Renewal  Reserve  894,099  478,056 

5.  Sinking  Fund   233.218 

6.  Taxes    578,000  109,297 

Charged  against   Province: 

7.  (a)    Engineering    for    non-op- 

erating   municipalities..  31,072 

8.  (b)   Estimates,    Surveys,    etc.. 

rural    districts 20,880 

9.  (c)    Excess  expenditures  over 

receipts    for    underwrit- 
ing  inspection    19,442 

10.  Total    $5,312,588    $4,634,267 

11.  Credits     from    power    sales    to 

industrial    companies    '.  .        634,105  634,105 

$4,678,483    $4,000,162 

12.  Credit    for    profits    from    power 

sales  to  industrial  companies.  1.^)7  2,897 

$4,675,586    $3,997,265 

13.  Horsepower    purchased    by    the 

municipalities    176,430  176.430 

14.  Cost    per   horsepower   year   pur- 

chased    ' $26.50  $22.60 


2.  The  Real  Retail  Cost  of  Power  to  Customers  of 
the  Municipalities 
Because  the  municipalities  close  their  accounts  for 
the  fiscal  year  ending  December  31st  rather  than  for 
October  31st,  as  does  the  Hydro-Electric  Power 
Commission,  the  real  retail  cost  for  power  to  the 
ultimate  consumer  must  be  taken  as  of  Decem- 
ber 31st. 
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The  real  unit  wholesale  cost  for  power  shown  in 
Table  No.  14  was  $26.50  per  horsepower  purchased, 
and  this,  when  applied  against  the  180,931  horse- 
power  purchased  for  the  municipal  fiscal  year,  re- 
in  a  total  cost  of  $4,800,000  for  the  wholesale 
power  purchased. 


TABLE  NO.  15 
RETAIL   COST    i  WER   TO    THE   ULTI- 

MATE    CONSUMER     PURCHASING     POWER      IX" 
ALITIES    TAKING    HYDRO-ELECTRIC 
row  E    FOR   THE    FISCAL   YEAR    1920 

~"  ~  '  r  > 

_  .    '-  SPh       r|._ 

S  £  a  Sr^B*a 

XZ?  <  o  g      t 

£.  C  «j   -   e   C 
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1.  Cost  of   Power   Purchased  from 

Commission    $4,800,000  $4,079,000 

2.  Administration,     Operation    and 

Mail                       2,331,712  2,337,187 

3      l                        1,390,543  1,390,543 

4.  Renewal    Reserve    1,283,633  878,862 

5.  I  itained  in  Item  2.        209.000 

6      1                  ■    $10,104,888  $8,685,592 

7.  Apparent    Surplus    for   1920....        670.974  670,974 

8.  Total    Cosl    to    Ultimate    Con- 

sumer  inainiainin.tr   same    sur- 
plus as  reported   for  1920. ..  .$10,775,862  $9,356,566 

9.  Horsepower    Purchased  by  mu- 

nicipalities for  their  fiscal  year        180,931  180,931 
10.     Average  cost  per  horsepower  to 

imate  Consumer    $59.50  $51  60 


The   same   principles  have  been   used    for  deter- 
mining the  real  retail  cost  of  power  to  the  ultimate 


consumer  as  were  applied  under  wholesale  costs, 
and  taxes  and  a  proper  charge  for  renewal  reserves 
have  been  included.  In  respect  to  retail  costs,  no 
tax  item  appears  as  such  in  Table  No.  15,  under  the 
column  for  the  apparent  costs,  as  the  cost  of  taxes 
are  there  charged  against  administration,  operation 
and  maintenance,  and  are  contained  within  the 
amount  for  that  item. 

Table  No.  15  shows  the  comparison  of  the  real 
retail  cost  for  power  to  the  customers  of  the  several 
municipalities  compared  to  the  apparent  cost  stated 
in  the  annual  reports  of  the  Hydro-Electric  Power 
Commission  for  1920.  The  total  real  retail  cost  to 
the  ultimate  consumer  for  the  systems  considered  is 
$10,775,862.  while  the  apparent  retail  cost  from  the 
annual  reports  of  the  Commission  is  $9,356,566. 
The  real  retail  cost  for  1920  is,  therefore,  greater 
by  $1,419,296  than  the  apparent  retail  cost,  which  is 
15.3';    of  the  latter. 

While  the  increase  of  real  retail  cost  over  the 
apparent  cost  from  the  Commission's  1920  report 
is  greater  in  total  than  for  the  wholesale  costs  for 
power,  the  percentage  of  the  increase  is  greater  for 
the  wholesale  costs,  due  to  the  municipalities  having 
set  up  larger  renewal  and  sinking  fund  reserves  for 
the  distributing  systems. 

The  real  unit  retail  cost  for  power  per  horsepower- 
vear  purchased  from  the  municipalities  is  $59.50, 
while  the  apparent  retail  cost  from  the  annual  re- 
port of  the  Commission  is  $51.80,  which  shows  the 
real  unit  cost  to  be  $7.70  per  horsepower-year  pur- 
chased in  excess  of  the  apparent  costs.  Assuming 
the  load  factor  of  the  region  served  by  Hydro  to  be 
as  high  as  that  for  the  Superpower  Zone  in  the 
United  States,  the  real  average  cost  of  power  to  the 
ultimate  consumer  in  Ontario  receiving  such  service 
would  he  2.33  cents  per  kw-hr..  delivered. 


SECTION  E— (PART  II) 


INDEBTEDNESS,  ASSESSMENTS  AND  TAXES 

IN  THE  PROVINCES  OF  ONTARIO 

WD   QUEBEC 

\   Comparison  of  the  Municipal  Statistics  for  the 
Provinces  of  Ontario   and   Quebec 

The  Dominion  Bureau  of  Statistics  publishes  for 
each  year  the  several  pertinent  facts  with  regard  to 
municipal  operations  throughout  the  Dominion  of 
Canada.  These  are  divided  between  two  publica- 
tions, one  covering  urban  municipalities  having  a 
population  of  3,000  to  10,000,  and  the  second,  urban 
municipalities  having  a  population  of  greater  than 
10.000.  Figures  have  been  prepared  from  these 
statistics  showing  compulsory  taxes,  balanced  taxes 
and  ordinary  expenses,  both  in  dollars  per  capita 
and  in  mills  per  dollar  of  assessed  valuation.  In 
addition  to  this,  Table  No.  16  gives  much  greater 
detail  as  to  these  items  and  also  as  to  revenues  and 
sinking   funds. 

The  term  "balanced  tax"  is  used  to  express  the 
tax  rate  that  would  have  been  required  to  have 
covered  the  deficit  between  ordinary  revenue  from 


sources  other  than  taxation,  and  ordinary  expense. 
In  other  words,  tax  rates  must  be  based  on  esti- 
mates, and  these  estimates  may  be  either  too  high 
or  too  low,  giving  a  tax  rate  which  is  not  entirely 
representative  of  the  difference  between  revenue 
from  other  sources  than  taxes  and  expense,  unless 
it  is  averaged  over  a  period  of  years.  "Ordinary 
expenditure,"  as  used,  includes  all  expenditures  witha 
the  exception  of  debentures  or  bonds  and  over- 
drafts, in  addition  to  a  few  small  miscellaneous 
items,  while  "ordinary  revenue,"  used  in  the  table, 
includes  all  the  revenues  of  the  municipality  with  the 
exception  of  revenues  from  debentures  or  bonds  and 
a  few  small  miscellaneous  items. 

Figures  Nos.  11  and  12  show  that  for  all  munici- 
palities having  a  population  of  3.000,  or  greater,  the 
taxes  and  ordinary  expenses  of  municipalities  for 
the  Province  of  Quebec  are  very  much  lower  than 
for  the  Province  of  Ontario,  and  an  inspection 
of  these  figures  will  show  that  in  certain  of  the 
groups  both  the  taxes  and  the  ordinary  expenditures 
are  at  least  twice  as  great  in  the  Province  of  Ontario 
as  in  the  Province  of  Ouebcc. 
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Figure   11 

Taxea   and  Expenses    compared  for   the   Provinces    of    Quebec   and 
Ontario    in    19 19   as    derived   from   the    report   of   the   Dominion   Bureau  of 
Statistics   -    Per  Capita   basis. 
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Figure    12 

Taxes   and  Expenses   compared  for  the  Provinces   of    Quebec   and 
Ontario    in   1919   as    derived  from   the   report   of   the   Dominion  Bureau 
Statistics  -   Mills    per   dollar   of   taxable    property. 
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Referring  to  Table  No.  16,  it  will  be  seen  that 
the  taxable  property  per  capita  in  the  Province  of 
Ontario  is  in  each  instance  very  much  higher  than 
that  for  Quebec.  This  may  be  due  in  some  extent 
to  the  fact  that  Ontario  is  more  of  an  industrial 
province  than  is  the  Province  of  Quebec,  but  it  can 
hardly  hold  true  for  cities  of  over  100,000  people  to 
the  extent  shown  in  the  table,  and  it  is  probable 
that  a  higher  rate  of  assessment  on  property  is  used 
in  Ontario. 

There  is  not  a  great  deal  of  difference  in  the 
bonded  debt  per  capita  between  the  two  provinces, 
and,  when  expressed  as  a  per  cent  of  the  taxable 
property,  the  bonded  debt  for  Ontario  is  lower  than 
for  Quebec  for  the  majority  of  the  groups.  It  is 
also  seen  that  while  the  municipalities  in  the  Prov- 
ince of  Ontario  are  spending  money  at  a  much 
higher  rate  than  are  those  for  Quebec,  they  are  also 
setting  aside  greater  sinking  funds   for  the  retire- 


ment of  debt  than  are  the  municipalities  in  the 
Province  of  Quebec. 

The  statistics  shown  for  Quebec  are  for  a  total 
population  of  1,135,845,  while  those  for  Ontario  are 
for  1,322,262,  the  difference  between  the  two  popu- 
lations being  about    15%. 

For  all  of  the  cities  analyzed,  that  is,  for  thirty- 
five  municipalities  in  Quebec  and  .sixty-six  munici- 
palities in  Ontario,  the  assessed  valuation  per  capita 
for  Ontario  is  18.6%  higher  than  that  for  Quebec, 
while  the  bonded  debt  per  capita  is  about  the  same 
in  each  instance.  The  compulsory  taxes  per  capita 
for  Ontario,  however,  are  86.5%  higher  than  are 
those  for  Quebec,  while  they  are  57%  higher  in  mills 
per  dollar.  This  large  difference  is  reduced  some- 
what in  the  balanced  taxes,  Ontario  being  33% 
higher  than  Quebec  per  capita  and  15%  higher  in 
mills  per  dollar. 

The    greatest    difference    between    the    municipal 


TABLE  NO.  16 
COMPARATIVE  STATISTICS  FOR  MUNICIPALITIES  IN 
(Derived  from  publications  of  the  Dominion  B 

Cities  Over  100,000 


PROVINCES  OF  QUEBEC  AND  ONTARIO 
ureau  of  Statistics  for  1919) 

From  25,' 


Quebec 

Number  of  cities   2 

Aggregate  population    821,150 

Taxable   property— Total  $1,000 696,859 

Per  Capita— Dollars    849 

Bonded  debt— $1,000 134,427 

Per  Capita — Dollars    164 

Per   cent   bonded    debt   to   taxable   property — ■ 

percent  19.3 

Compulsory  taxes— Total  $1,000 14,727 

Per  Capita— Dollars    18.00 

Average  tax  rate — mills  per  dollar 21.1 

Total  ordinary  receipts — $1,000 22,527 

Total  Ordinary  Expenses— $1,000 24,426 

Excess    receipts   over   expenses — $1,000 1,899 

Net  sum  required  by  taxation — $1,000 16,626 

Per  Capita— Dollars    20.20 

Net  tax  rate  required  to  balance  receipts  and 

expenses — Mills  per  dollar 23.9 

Total  ordinary  expenses  per  capita — dollars..  29.80 

Per  dollar  of  taxable  property — Mills. .  35.1 

Total   sinking   fund 1 ,959 

Per  cent  of  sinking  fund  to  bonded  debt 1.45 

Sinking   fund  in   mills   per   dollar   of   assessed  • 

valuation  2.81 


Number  of  cities 

Aggregate  population   

Taxable   property — Total  $1,000 

Per  capita — Dollars  

Bonded  debt— Total  $1000 

Per  capita — Dollars  

F'er  cent  bonded  debt  to  taxable  property — Per  cent 

Compulsory  taxes — Total  $1,000 

Per  capita — Dollars   

Average  tax  rate — Mills  per  dollar 

Total  ordinary  receipts — $1,000 

Total    ordinary   expenses — $1,000 

Excess    receipts    over   expenses — $1,000 

Net  sum  required  by  taxation — $1,000 

Per  capita — Dollars   

Net  tax  rate  required  to  balance  receipts  and  expenses- 
Mills  per  dollar 

Total  ordinary  expenses  per  capita — Dollars 

Per  dollar  of  taxable  property — Mills 

Total  sinking   fund 

Per  cent  of  sinking  fund  to  bonded  debt 

Sinking  fund  in  mills  per  dollar  of  assessed  valuation... 


Ontario 

3 

715,153 

850,439 

1,190 

133,083 

187 

15.6 

26,224 

36.90 

30.9 

49,263 

42,500 

6,763 

19,461 

27.20 

22.8 
59.50 

50.0 
4,704 

3.54 

5.50 

From  10,000 
Quebec 
6 
91,774 
96,706 

1,155 
13,236 
145.50 

13.70 

1.782 

19.40 
18.4 

2,998 

2.676 
322 

1.460 

15.90 

15.10 
29.10 

27.60 
164 
1.24 
17.0 


From  50,000  to  100,000  From  25,000  to  50,000 

Quebec          <  'ntario  Quebec  Ontario 

13  2 

59,100  81,824  64,629 

40,783  40,908  48,673 

691  505  753 

7,381  9,227  7,154 

125  113  111 

18.1  22.5  14.7 
948  674  1.406 

16.05  8.25  21.78 

23.2  16.4  28.9 
2,592  1,195  2.454 
2,883  1,455  2,641 

291  260  -   187 

1,239  934  1,593 

20.90  11.41  24.65 

30.3  22.8  32.75 
48.70  17.70  40.90 

70.6  35.60  54.20 

101  .    120  73 

1.37  1.30  1.02 


2.52 


to  25,000 
Ontario 

15 

254,246 

169,833 

668 

34,664 

136.50 

20.40 

6,263 

24.60 

36.8 

11,613 

10,312 

1 ,301 

4.962 

19.60 

29.20 

40.60 

60.50 

925 

2.67 

26.7 


From 
Quebec 

24 

141.097 

55,304 

392 
9,365 
66.50 

16.9 
1,008 

7.10 
18.10 
1,886 
2  239 

353 
1.361 

9.68 

24.80 

13.50 

34.20 

320 

3.41 

5.8 


2.93 
3,000 


1.02 

to  10,000 

Ontario 

45 

229,134 

115,625 

505 

15,557 

68.00 

13.5 

4.5'") 

20.00 

39.9 

7,218 

6,983 

235 

4.364 

18.95 

37.8 
31.60 

62.5 
1.085 

6.97 
9.4 
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statistics  of  the  two  provinces  appears  in  the  total 
ordinary  expenses,  which  arc  82%  greater  per  capita 
and  54'c  greater  in  mills  per  dollar  for  Ontario 
than  they  arc  for  Quebec.  While  the  debt  for  <  >n- 
tario  is  larger  than  that  for  Quebec,  <  Intario,  at  the 
same  time,  through  sinking  funds,  is  retiring  her 
debt  at  a  faster  rale,  the  rate  of  retirement  in  I  In- 
tario being  I30c/t  greater  than  that  for  Quebec  when 
taken  in  terms  of  the  per  rent  of  the  sinking  fund 
to  the  bonded  debt,  and  about  '>?'<  greater  in  terms 
of  mills  per  dollar  of  assessed  value. 

The  summarized  results  of  the  municipal  statistics 
for  all  the  municipalities  above  3,000  in  population 
are  : 

TABLE  NO  17 
SUMMARIZATION    OF    MUNICIPAL    STATISTICS 

FOR  ALL  CITIES  OF  OVER  3.000  POPULATION 
IN   THE  PRO\  INCES   OF  ONTARIO 
AND  QUEBEC  FOR  1919 

Item                                    Qu  Ontario 

Number  of  municipalities 35  66 

Aggregate  population   1,135,845        1,322,262 

Taxable  property,  per  capita $780.00  $925.00 

Bonded  debt,  per  capita $146.50  $149.50 

Per  cent  bonded  debt   to   taxable 

property  18.7  16.2 

Total  compulsory  taxes,  per  capita       $16.00  $29.80 
Average     compulsory     tax     rate. 

mills  per  dollar 20.5  32.2 

Balanced  tax,  per  capita $18.00  $23.90 

Balanced  tax.  mills  per  dollar....         22?  25.9 

Ordinary  expenses,  per  capita....        $27. Li  $49.30 
Per     cent     of     sinking     fund     t<> 

bonded  debt    1.48  3.41 

Sinking    fund   in   mills   per   dollar 

of  assessed  valuation 2.89  5.62 

The  tax  problem  has  become  a  serious  one  in 
Toronto,  and,  due  to  business  taxes  and  the  valua- 
tion- made  for  assessment  purposes,  industries  lo- 
cated in  Toronto  have  protested  against  the  high 
taxes  being  imposed.  On  August  15.  1921.  the 
Sheet  Metals  Project  Company  addressed  the  Chair- 
man of  the  Court  of  Revision-  of  Toronto  with  re- 
gard to  the  taxes  against  that  property.  The  follow- 
•  notation-  are  taken   from  that  letter: 

''Our  reason  for  appealing  is  because  of  the 
fact  that  our  assessment  with  respect  to  build- 
ings has  more  than  doubled  last  year's,  and  we 
can  see  no  reason  tor  this. 

"The  general  rate  of  taxation  being  33  mills. 
60',  to  be  added  to  this  would  be,  19.3  mills. 
Therefore  the  general  and  business  taxes  on  a 
manufacturing  industry  in  Toronto  amount  to 
52.8  mills. 

"The  general  tax  rate  in  the  city  of  Montreal 
on  industries  similar  to  our  own  is  23.5  mills. 
of  which  10  mill-  is  for  schools,  while  in  To- 
ronto, the  rate  i-  33  mill-.  10  mills  of  this  being 
the  school  rate,  the  same  a-  in  Montreal.  In 
-lead  of  our  business  tax  in  Toronto  of  19.8 
mills.  Montreal's  business  tax  rate  is  based  on 
X1  ",  of  the  annual  rental  value,  being  equal 
to  4.8  mills  or  a  total  of  28.3  mills  against  To- 
ronto's 52.8  mills.  The  duplicate  tax  to  be  esti 
mated  by  the  city  on  the  Business  of  1920 
amounts  to  at  least  a   further  33.5  mills.      The 


policy   of    inflation,    as    well    as    more   modern 
buildings,  will  amount  to  about  40  mills.  There- 
fore, we  have  a  taxation  of  about  28.3  mills  in 
Montreal  against  128.3  mills  in  Toronto,  where- 
as the  assessed  values  in  Montreal  are  said  to 
he  generally  lower  than  in  Toronto.     We  ap- 
pend   hereto    a    certificate    by    Messrs.    Price, 
Waterhouse  &   Company  as  to  the  correctness 
of  these  figures." 
In  the  annual  debt  statement  issued  by  Finance 
Commissioner  Ross  tor  the  city  of  Toronto,  on  Sep- 
tember 9,  1921,  Mr.  Ross  called  attention  to  the  very 
great  increase  in  debt  during  the  past  year.      Follow- 
ing are  quotations  from  Mr.  Ross's  report: 

"The  increase  in  the  gross  debt  will  be  the 
greatest  for  any  single  year  in  the  history  of 
the  city.  This  conies  as  a  result  of  two  fac- 
tors: First,  the  street  railway  acquisition,  and 
second,  the  resumption  of  works  postponed 
during  the  war  and  the  critical  period  immedi- 
ately following.  There  is  a  statutory  limit 
placed  by  Legislature  upon  the  amount  of  debt 
that  the  city  can  contract.  At  no  time  can  it 
exceed  a  certain  percentage  of  the  assessment 
-12^%  of  the  first  $100,000,000  and  8%  of 
the  balance.  The  1921  assessment  is  $693,- 
483,354  and  the  statutory  limit  of  debt  is 
Ss''.' '78,668.  The  gross  debt  less  the  exempted 
portion  is  $40,319,170,  so  that  at  the  close  of 
the  vear  the  city's  borrowing  margin  is 
SI  0,659,498. 

"The  borrowing  margin  at  present  is  not 
built  on  the  soundest  basis  possible,  for  of  the 
total  assessment  of  $683,000,000  approximately 
Sl30,000,000  consists  of  lmsiness  and  income 
assessment.  On  the  basis  of  real  estate  assess- 
ment the  810. 700,000  borrowing  margin  shrinks 
to  the  insignificant  figure  of  $260,000. 

"With  the  assessment  reform  soon  to  go  into 
force,  it  is  estimated  that  $50,000,000  will  he 
cut  off  the  total  assessment  with  a  resultant  de- 
crease of  several  millions  in  the  limited  debt. 
"The  Toronto  Hydro  Radial  obligations  are 
about  $8,508,861. 

"It  cannot  he  denied  that  heavy  financing  will 
be  called  for  in  the  next  few  years.     With  the 
taking  over  of  the  street  railway,  the  huge  ex- 
penditures that  must  he  made  in  extension  and 
rehabilitation  and  the  heavy  capital  outlays  in- 
volved in  other  projects   proposed,  the  citizens 
ot  Toronto  can  look  forward  to  a  debt  that  will 
increase  by  leaps  and  hounds  in   the  next   few 
years  to  possibly  $150,000,000.     Debt  charges 
will   be  almost   doubled   with   the  inevitable  in- 
creases in  the  tax  rate." 
In  addition  to  the  industries,  the  merchants  of  the 
city  of  Toronto  are  very  much  disturbed  by  the  in- 
crease in  assessment.     On  September  20,  1921,  at  a 
meeting  of  the   Retail   Merchants'   Association,  that 
Association  demanded  immediate  revision  of  the  as- 
sessments on    Vfonge   Street,  the  principal  business 
street  of  Toronto.     Tt  was  found  that  on  the  east 
-ide   of    the    street    the   old   assessment    had    been 
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150 


Figure  Ik 

Taxes,   Bonded  Debt  and  Sinking  Funds  per 

Dollar  of   Assessed  Valuation  for  all  Municipalities 

of   25,000  or  less  inhabitants  in  the  Province 

of  Ontario. 

Legend 

■  Municipalities  purchasing  Hydro  Service. 

Municipalities  not  purchasing  Hydro  Service. 
School  taxes  and  bonds  are  excluded. 
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increased  over  1920  by  $3,671,543  within  the  distance 
of  a  few  blocks,  and  the  Association  stated  that  such 
an  increase  in  assessment  would  drive  some  of  the 
oldest  business  firms  from  their  present  quarters. 

It  would  thus  seem  from  the  foregoing  evidence 
that  not  only  are  the  tax  rates  very  high  in  Toronto, 
but  that  assessments  are  also  taken  on  a  very  high 
plane,  and  this  method  of  assessing  property  proba- 
bly explains  to  a  large  extent  the  difference  in  as- 
sessed valuation  per  tapita  in  the  industrial  cities  of 
the  Provinces  of  Quebec  and  Ontario. 

A  Comparison  of  the  Municipal  Statistics  for  Cities 

in  the  Province  of  Ontario  Using  Hydro 

Service  to  Those  Not  So  Doing 

The  Bureau  of  Municipal  Affairs,  under  the  di- 
rection of  the  Provincial  Secretary's  Department  of 
the  Province  of  Ontario,  prepares  each  year  a  pub- 
lication entitled  "Municipal  Statistics,"  in  which  is 
given  data  concerning  the  assessed  value,  the  taxa- 
tion, the  debenture  debts  and  the  sinking  funds  for 
each  municipality,  township  or  town  in  the  Prov- 
ince. The  last  publication  of  this  Bureau  is  dated 
February,  1921,  and  from  this  has  been  derived  the 
information  contained  in  Figures  13  and  14. 

Every  community  in  the  Province  of  Ontario, 
within  the  limits  of  population  given,  whether  a  vil- 
lage, town  or  city,  has  been  included  in  making  up 
the  figures  here  used,  in  order  that  no  possibility 
may  exist  for  the  selection  of  certain  groups  which 
might  not  be  representative  of  the  true  results  over 
the  entire  Province. 

The  municipalities  have  been  sub-divided  into 
those  using  Hydro  Service  and  those  not  so  doing, 
and  the  taxes,  net  bonded  debt  and  sinking  funds 
for  the  totals  of  each  of  these  groups  have  been  de- 
termined on  the  basis  of  two  units — first,  per  capita, 
and,  second,  in  mills  per  dollar  of  the  assessed  valu- 
ation. In  .the  comparisons,  school  taxes  and  bonds 
issued  for  school  purposes  have  been  excluded,  as 
school  expenses  are  kept  separate  from  other  mu- 
nicipal expenditures. 

All  municipalities  in  the  Province  of  Ontario  hav- 
ing a  population  greater  than  25,000  are  receiving 
Hydro  service,  making  comparisons  between  cities 
of  these  larger  populations  impossible.  For  the 
cities  of  25.000  or  less  the  "Municipal  Statistics" 
published  by  the  provincial  government  show  that 
as  of  1920  there  were  161  municipalities  receiving 
Hydro  Service  and  139  not  so  doing,  making  a  total 
of  300  municipalities  within  these  latter  population 
limits  for  which  analyses  were  made. 

Figure  13  shows  the  relation  of  taxes,  bonded  debt 
and  sinking  funds  upon  a  per  capita  basis  for  the 
300  municipalities  of  less  than  25,000  inhabitants. 
Taxes  and  bonded  debt  of  the  municipalities  pur- 
chasing Hydro  Service  were  higher,  while  the  re- 
tirement of  the  debt  by  sinking  funds  was  not  being 
carried  out  as  rapidly  by  those  cities  using  Hydro 
Service.  This  is  illustrated  by  the  respective  sink- 
ing funds  in  terms  of  the  present  bonded  debt;  the 
rate  of  retirement  being  13.8%  less  for  the  Hydro 
municipalities  than  for  those  not  taking  Hydro 
Service. 


The  taxes  per  capita  for  municipalities  using 
Hydro  Service  were  12',  greater  than  for  those  not 
taking  Hydro,  while  the  bonded  debt  per  capita  was 
11.6%  greater  for  cities  using  Hydro  Service. 

In  Figure  14  is  illustrated  the  relative  taxes, 
bonded  debts  and  sinking  funds  expressed  in  terms 
of  mills  per  dollar  of  assessed  valuation  for  the  300 
municipalities  having  a  population  of  less  than 
25,000.  On  this  basis  the  taxes  paid  in  municipali- 
ties purchasing  Hydro  Service  are  greater  by  19.4% 
and  the  bonded  debt  is  greater  by  19.8%  than  in 
those  municipalities  not  using  Hydro  Service.  Sink- 
ing funds  are  about  equal  for  each  class  of  mu- 
nicipality. 

The  electric  utility  properties  of  the  Hydro  Elec- 
tric Power  Commission  of  Ontario  and  of  the  mu- 
nicipalities are  exempt  from  taxes,  except  those  lev- 
ied against  land,  and,  furthermore,  by  the  Power 
Commission  Act  the  municipalities  are  empowered 
to  eliminate  from  the  determination  of  the  debt  limit 
all  investments  in  electric  utilities  made  by  them  or 
by  the  Hydro-Electric  Power  Commission  on  their 
behalf. 

The  elimination  of  debentures  issued  for  electric 
utility  purposes  from  the  determination  of  the  debt 
limit  removes  an  important  check  against  the  amount 
which  municipalities  may  expend  for  this  class  of 
property,  and  the  effect  is  particularly  well  illus- 
trated in  the  smaller  municipalities,  whose  liabilities 
as  represented  by  government  electric  utility  prop- 
erties are  several  times  the  total  of  all  other  lia- 
bilities. Bolton,  Out.,  referred  to  on  page  216.  is 
an  example  of  the  effect  of  this  legislation,  as  its 
municipal  liability  through  government  ownership 
of  electric  utilities  has  been  increased  by  428' !  . 

In  relieving  the  governmental  electric  utilities 
from  paying  taxes,  except  on  land,  such  taxes  are 
by  no  means  eliminated.  They  are  but  transferred 
to  another  class  of  taxpayers,  regardless  of  whether 
or  not  such  taxpayers  be  customers  of  the  govern- 
mental electric  utilities.  The  magnitude  of  this  re- 
lief is  of  importance,  for  the  principal  private  elec- 
tric utility  companies  in  the  Province  of  Ontario 
paid  7.10%  of  their  revenues  to  the  government  for 
taxes  in  1920. 

The  conclusion  of  the  comparisons  given  in  Fig- 
ures 13  and  14.  between  161  municipalities  purchas- 
ing Hydro  Service  and  139  municipalities  not  so 
doing,  is  that  taxes  and  bonded  debts  are  lower  for 
those  municipalities  which  have  refrained  from  gov- 
ernmental ownership  of  electric  utilities,  while,  even 
with  this  lower  taxation,  these  municipalities  are  re- 
tiring their  bonded  debt  through  sinking  funds  at  a 
higher  rate  than  are  those  municipalities  using 
Hydro  Service. 

Taxes  Received   in   1920  from   Electric  Utilities  in 

the  Provinces  of  Ontario  and  Quebec  and 

in  the  United  States 

Government  electric  utilities  in  the  Province  of 
Ontario,  including  both  the  operations  of  the  Hydro- 
Electric  Power  Commission  and  of  the  Local 
Municipal  Commissions,  paid  taxes  in    1(>20  to  the 
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an  si  14.772.     These  taxes  were  equivalent 

of  1.5  mills  for  each  dollar  of  invest- 

nt   against   which  they  were  1,  and  they 

amounted  of  the  revenue  received   from 

receiving  service  from  th 

ic    utilities.      Measured   in   terms 

per  kw-hr.  generated,  the  taxes  paid  by 

the  government  electric  utilities  in  Ontario  in   1920 

,i\   0.08  mills  figures  showing  the 

on  of   the  taxes  and   the  investment   against 

which  these  were  levied  are  given  in  the  following 

tabulation : 

Investmcnl 

impany $99,450  $28,757,614 

Niagara    System    14,780,253 

.•stem    48  1,697,642 

uvrence  System 104  542,859 

Sj  stem    79  375,516 

Thunder    Bay   System    84,990 

rn  Svstem 1,381,230 

-  VVasdells  System 332,946 

-  Muskoka    System    212,116 

m    1,010 

Rideau    System    1,032,387 

Bonncchere  Storage    34,165 

Office  and  Service   Buildings 1,197,288 

Automobiles   and   Trucks 194,187 

Inventories    221,712 

I  arm  Equipment 38,623 

Municipal  Distribution  Systems..         5.475  26,172,894 

.tals   $114,772  $77,057,432 

The  taxes  paid  by  the  Ontario  Power  Company 
arc  levied  against  the  entire  property  and  amount 
to  approximately  3.5  mills  per  dollar  of  investment. 
This  is  by  far  the  greater  part  of  all  taxes  [end. 
and  the  Hydro-Electric  Power  Commission,  through 
a  recent  decision  of  the  Ontario  Railroad  Commis- 
sion, has  been  released  from  the  future  payment 
of  taxes  againsl  the  property  of  the  Ontario  Power 
Company,  except  those  which  may  he  levied  against 
land,  under  the  terms  of  the  Power  Commission 
Act.  Whether  this  decision  will  stand,  if  carried 
to  higher  courts  by  the  Municipality  of  Niagara 
Falls,  Ontario,  is  yet  to  be  ascertained. 

The  taxes  paid  by  the  municipalities  on  their 
distribution  systems  are  not  readily  ascertainable, 
and  they  have  accordingly  been  estimated  at 
S5.475.00  by  using  the  -aine  tax  rate  against  in- 
vestment as  thai  of  the  Toronto  Hydro-Electric 
Power  Commission,  which  paid  $2,385.00  against 
an  investment  of  approximately  SI  1.137,000.00  in 
works. 

The  taxes  paid  by  privately  owned  and  regulated 
electric  utilities,  both  in  the  United  States  and 
Canada,  are  an  appreciable  amount  of  their  total 
revenues,  and  their  costs  per  kw-hr.  generated. 
These,  for  the  principal  private  companies  in  the 
Province  of  Ontario,  amount  to  7.10T  of  their 
annual  revenue,  and  to  about  0.6  mills  for  each 
kw-hr.  generated  and  purchased  by  these  compa- 
nies: For  the  privately  owned  electric  utility  com- 
panies in  the  St.  Lawrence  Valley  of  the  Province 
of  Quebec,  the  taxes  received  are  6.53%  of  the 
annual  revenue,  and  about  0.46  mills  per  kw-hr. 
generated   and  purchased. 


For  the  35  light  and  j>ower  companies  operating 
in  the  .Niagara  District  of  the  United  States,  the 
taxes  received  for  1920  were  10.(>'  ,  of  the  annual 
revenue  and  amounted  to  0.9  mills  per  kw-hr.  gen- 
erated. In  California  the  two  principal  companies 
paid  7.7',  <>i  their  annual  revenue  and  1.07  mills 
per  kw-hr.  generated  in  the  form  of  taxes. 

Mad  the  government  electric  utilities  operating 
in  the  Province  of  (  >ntario  been  charged  with  taxes 
at  the  rates  paid  by  private  companies  in  Canada 
and  in  the  United  States,  the  Province  and  the 
municipalities  would  have  received  from  these  gov- 
ernment electric  utilities  taxes  in  a  sum  total  to  the 
amounts  shown  in  Figures  15  and  16,  and  the  peo- 
ple in  the  Province  of  Ontario  would  have  been 
relieved  to  this  extent  of  paying  taxes  in  other 
forms,  because  these  taxes  against  the  government 
ic  utility  properties  would  then  become  an  ele- 
ment in  the  cost  of  power,  and  would  be  borne 
entirely  by  the  customers  taking  that  service. 

Figure  15  shows  the  taxes  that  would  have  been 
paid  by  the  government  electric  utilities  of  Ontario 
had  these  been  charged  with  taxes  proportioned  to 
the  revenue  received  from  customers  to  the  same 
extent  as  was  paid  in  the  same  year  by  privately 
owned  and  regulated  companies  in  the  United 
States  and  Canada. 

Figure  16  shows  the  taxes  that  would  have  been 
paid  by  the  government  electric  utilities  of  Ontario 
had  they  been  charged  with  taxes  at  the  same  cost 
per  kw-hr. -generated  as  were  the  privately  owned 
and  regulated  companies  in  the  United  States  and 
Canada. 

The  taxes  paid  by  the  government  electric  utili- 
ties of  Ontario  for  1920  were  approximately 
$114,772,  which  amount  is  less  by  $705,120  than 
the  taxes  which  these  government  electric  utilities 
would  have  been  charged  With  at  tax  rates  expressed 
as  a  percentage  of  the  revenue  which  were  charged 
against  private  electric  utility  companies  operating 
in  '.he  Province  of  ( )ntario.  Likewise,  had  the 
government  electric  utilities  of  Ontario  in  1920 
been  charged  with  taxes  at  the  same  rate  per  kw- 
hr. -generated  as  were  the  private  electric  utility 
companies  operating  in  Ontario,  they  would  have 
paid,  instead  of  $114,772,  approximately  $876,892. 
an  amount  greater  by  $762,120. 

While  the  relief  from  the  payment  of  taxes  per- 
mits the  government  electric  utilities  in  Ontario  to 
reduce  their  costs  for  power  by  a  corresponding 
amount,  this  only  results  in  a  transfer  of  the  costs 
from  the  power  consumer  to  the  taxpayer,  whether 
or  not  the  taxpayer  is  a  power  consumer. 

Of  the  total  taxes  in  Buffalo,  the  electric  utility 
companies  contribute  $1.03  per  capita,  while  for 
the  City  of  Montreal,  the  private  electric  untilty 
companies  contribute  74  cents  per  capita.  In 
Toronto,  however,  the  taxes  paid  by  the  private 
light  and  power  companies  and  by  the  Local  Com- 
mission,  amount  to  approximately  21  cents  per 
capita,  of  which  the  Local  Hydro  Service  contrib- 
utes only  about  one-half  cent  per  capita. 

For  the  populations  served   in    1920  the  35  light 
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Note: 


Figure    15 

The   taxea  which  would  be  paid  by  the  Government 
Electric  Utilities  of  Ontario  were   their 
operations   charged  with  taxes   at   the 
rates  paid  by   private  companies 
in  the  United  States  and  Canada. 
Based  on  the   relation  of    taxes  to  revenue. 

Legend. 


EB  Taxes  actually  paid  by  government   electric  utilities   in  Ontario. 

B  Taxes  paid  by   Ontario  Power  Company  owned  by  Hydro. 

CD  Taxes  at   the  rate  paid  by  Ontario  private  utility   companies, 

I — l  Taxes  at  the  rate  paid  by  Quebec     private  utility   companies. 

CD  Taxes  at  the   rate  paid  by  American  companies   in  Niagara  District. 

r— 1  Taxes  at  the  rate  paid   by  American  companies   in  California. 
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Figure   16 

The   taxes  which  would  be  paid   by    the  Government 
Electric  Utilities   of  Ontario  were  their 
operations   charged  with  taxes  at  the 
rates  paid   by  private  companies 
in  Canada  and  the  United  States. 


Note:        Based  on  the  cost  of    taxes  per  kilowatt   hour 

Legend 

Taxes  actually  paid  by  government   electric  utilities   in  Ontario. 

Taxes  paid   by  Ontario  Power  Company   owned  by  Hydro. 

Taxes  at   the   rate   paid  by   Ontario  private  utility    companies. 

Taxes  at    the    rate  paid   by  Quebec     private  utility    companies. 

Taxes  at  the   rate  paid   by   American  companies   in  Niagara  District, 

i — 1  Taxes  at  the   rate  paid  by  American  companies   in  California. 
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and  power  companies  in  the  Niagara  Power  Dis- 
trict of  the  United  States  contribute  for  taxes  $1.44 
per  capita;  in  California,  $1.10  per  capita. 


The  importance  of  the  taxes  borne  by  the  pri- 
vate electric  utility  companies  is  well  illustrated  by 
these  examples. 


SECTION  F— (PART  II) 


QUEENSTON  -  CHIPPAWA     DEVELOPMENT 
FOR  THE  NIAGARA  SYSTEM  OF  THE 
HYDRO-ELECTRIC  POWER  COM- 
MISSION    OF     ONTARIO 

The  Niagara  System 

The  Niagara  System  is  the  most  important  of 
the  several  systems  operated  by  the  Hydro-Electric 
Power  Commission.  This  system  derives  all  of  its 
power  supply  from  power  plants  located  at  Niagara 
Falls,  and  the  power  sold  from  this  system  com- 
prises 78%  of  the  total  supplied  by  the  Hydro- 
Electric  Power  Commission.  At  the  same  time, 
87%  of  the  Commission's  total  output  is  produced 
by  plants  located  at  Niagara  Falls. 

The  transmission  lines  of  the  Niagara  System 
extend  as  far  west  as  Windsor  and  as  far  east  as 
Toronto.  The  maximum  breadth  of  the  Niagara 
district  is  approximately  75  miles,  while  the  ex- 
treme length  from  Toronto  to  the  vicinity  of 
Amherstburg  is  approximately  360  miles.  Within 
this  district  the  longest  transmission  line  distance 
is  that  to  Windsor,  about  235  miles. 

The  Niagara  System  was  the  first  considered  by 
the  Ontario  Power  Commission,  and,  as  is  brought 
out  in  Section  B,  that  Commission,  which  made  its 
report  in  1906,  recommended  the  construction  of 
a  power  plant  at  Niagara  Falls  to  provide  service 
for  some  18  municipalities.  By  the  construction 
of  such  a  plant,  the  engineers  of  the  Ontario  Power 
Commission  estimated  they  would  be  able  to  pro- 
duce power  at  the  switchboard  of  the  plant  for 
$5.89  per  horsepower  year  on  the  basis  of  a  60,000 
horsepower  development,  and  for  $4.95  per  horse- 
power year  upon  the  basis  of  a  100,000  horsepower 
development. 

The  Hydro-Electric  Power  Commission  of 
Ontario,  which  succeeded  the  Ontario  Power  Com- 
mission, decided  to  purchase  power  from  the 
Ontario  Power  Company,  rather  than  construct  a 
plant  at  Niagara  Falls,  as  had  been  recommended 
by  its  predecessor,  and  accordingly  made  the  con- 
tract of  1908  with  the  Ontario  Power  Company 
for  the  purchase  of  100,000  horsepower,  for  which 
it  was  to  pay  $9.40  per  horsepower-year  for  the 
first  25,000  horsepower  and  $9.00  per  horsepower- 
year  for  the  balance. 

By  1915  the  Niagara  System  had  grown  so  that 
it  was  using  the  full  100,000  horsepower  for 
which  it  had  contracted  with  the  Ontario  Power 
Company,  and  it  started  negotiations  for  the  pur- 
chase of  that  company.  Meantime,  however,  it 
was  necessary  to  obtain  additional  power,  and  the 
Hydro-Electric  Power  Commission  contracted  in 
1916  with  the  Canadian  Niagara  Power  Company 
for  50,000  horsepower  at  812.00  per  horsepower- 
year  at  12.000  volts. 


In  August,  1917.  the  purchase  of  the  Ontario 
Power  Company  by  the  Hydro-Electric  Power 
Commission  was  consummated.  The  plant  of  that 
company,  at  the  time  of  the  purchase,  had  an  in- 
stalled capacity  of  approximately  162,000  horse- 
power. Upon  acquiring  this  property,  the  Com- 
mission decided  to  extend  this  plant  to  a  capacity 
of  approximately  202,000  horsepower,  owing  to 
the  demands  for  war  purposes,  and,  accordingly, 
it  asked  for  a  temporary  permit  from  the  Queen 
Victoria,  Niagara  Falls  Park  Commission  to  install 
a  third  pipe  line  and  an  additional  40,000  horse- 
power in  machine  capacity. 

The  Queenston-Chippawa  project  was  first  inves- 
tigated by  the  Hydro-Electric  Power  Commission 
in  1913,  when  preliminary  plans  and  surveys  were 
made  for  the  development  of  approximately  100,000 
horsepower,  utilizing  the  full  head  available  from 
the  Niagara  River  between  Lake  Erie  and  Lake 
(  )ntario. 

The  Inception  of  the  Queenston-Chippawa 
Development 

In  September,  1915,  the  Hydro-Electric  Power 
Commission  made  a  report  to  the  Province  with 
respect  to  the  development  of  100,000  horsepower, 
and,  as  a  result  of  this  report,  the  Provisional 
Legislature  passed  the  Niagara  Development  Act 
in  1916,  which  granted  to  the  Commission  the  nec- 
essary authority  to  obtain  money  for  the  construc- 
tion and  to  proceed  with  the  development. 

The  Niagara  Development  Act  was  amended  in 
1917  so  as  to  make  the  municipalities  of  the  Niagara 
System,  rather  than  the  Province,  the  owners  of 
the  project.  In  the  original  licenses  granted  by  the 
Queen  Victoria,  Niagara  Falls  Park  Commission 
a  provincial  organization,  to  the  three  power  com- 
panies operating  on  the  Canadian  side  of  the 
Niagara  River,  namely,  the  Canadian  Niagara 
Power  Company,  the  Ontario  Power  Company, 
and  the  Electrical  Development  Company,  it  was 
stated  that  the  Government  would  not  compete 
with  these  companies  in  the  production  of  power 
at  Niagara  Falls,  and  the  Niagara  Development 
Act  was  amended  to  overcome  this  breach  of  con- 
tract by  the  Provincial  Government.  The  transfer 
of  the  ownership  of  this  development  from  the 
Province  to  the  municipalities  was  assumed  to 
eliminate  the  objections  raised  in  respect  to  the 
breach  of  faith  on  the  part  of  the  Province. 

The  Niagara  Power  Development  Act  further 
affected  the  municipalities  of  the  Niagara  System 
in  another  respect.  The  original  contracts  between 
the  Hydro-Electric  Power  Commission  of  Ontario 
and  the  several  municipalities  of  the  Niagara  Sys- 
tem stated  in  Schedule  C,  attached  thereto,  that  the 
maximum  price  for  power  delivered  to  the  munici- 
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palities  would  nol  exceed  certain  specified  amounts 
per  horsepower-year-purchased,  under  the  condi- 
tions set  forth  in  the  contract,  but  when  the  Niagara 

Power  Development  Act  was  passed  this  guarantee 
in  respect  to  the  maximum  price  for  power  to  the 
municipalities  was  removed  and  each  municipality 
was  made  liable  for  its  proportion  of  the  invest- 
ments and  the  operating  costs. 

In  January,  1**17".  bids  were  advertised  for  the 
construction  of  the  Queenston-Chippawa  Develop- 
ment, but,  while  several  were  received,  none  was 
accepted,  and  the  Hydro  Electric  Tower  Commis- 
sion was  authorized  to  proceed  with  the-  work  on 
force  account.  In  connection  with  the  rejection  of 
the  bids  of  contractors.   Mr.  Gab)    -lates  : 

"In  January,  l('l 7.  tenders  for  construction 
work  were  called  for  and  four  or  live  large 
contracting  firms  on  the  Welland  Canal,  in 
Halifax,  and  in  the  Montreal  District  submit- 
ted tender-  on  the  'Cost  Tin-  Basis'  plus  rental 
charge    for   ordinary    steam   driven   plant. 

"At    the    -ame    time    the    Commission's    En- 
gineers  submitted   plans   and   estimates   for   an 
entirely   new   designed   electrical    driven    equip- 
ment,  which    would   eliminate  the   use   of    over 
1,000,000  tons  of  coal,  ami  require  about  one- 
third    the    number   of    men    for    its   operation. 
and  also  greatly   reduce  the  time   for  the  com- 
pletion  of   the   work." 
Preliminary   work   and   engineering  on   the  canal 
between    the   Chippawa    River   and   the   Queenston 
plant    was    commenced    in    May,    1917,    while    the 
actual  excavation  of  the  canal  was  started  in  March, 
1918.     The  fust  unit  of  the  development  was  placed 
in   operation   on    December   28th,    1921. 

Description  of  Queenston-Chippawa   Development 

This  development,  planned  and  being:  constructed 
by  the  Hydro-Electric  Power  Commission  of  On- 
tario, is  the  first  on  the  Niagara  River  to  utilize 
the  full  head  available  between  the  Chippawa  J'ool 
above  the  kails  and  the  waters  at  about  the  level 
of  Lake  ( )ntario. 

The  drainage  area  tributary  to  the  intake  of  the 
development  is  254, 7(X)  square  miles,  of  which 
151,500  square  miles  lies  on  the  American  side  of 
the  international  boundary  line.  The  diversion  is 
taken  from  the  mouth  of  the  Welland  River  at  an 
elevation  of  approximately  562.5  feet  above  sea 
level,  while  the  tail  waters  are  discharged  at  an 
elevation  of  245.5.  an  average  difference  in  eleva- 
tion of  317  feet.  The  average  effective  net  head 
at   full  capacity  is  estimated  to  he  305  feet. 

The  power  plant  will  he  located  about  one  mile 
above  Queenston.  The  water  is  brought  to  the 
power-house  by  means  of  the  Welland  River  for 
about  four  miles  and  by  a  canal  8.75  miles  long 
between  the  river  and  the  forebay  located  above 
the  power-house. 

The  intake  for  the  development   is  at  the  mouth 
of    the    Welland    River.      The    ice    problem    being   a 
very  serious  one  on  the   Niagara    River,  tin    (  om 
mission's  engineers  have  provided  an  elaborate  plan 


for  obtaining  the  necessary  protection  against  ice. 
This  consists  of  the  use  of  six  concrete  tubes,  each 
aboul  600  feet  long,  laid  in  trenches  in  the  river 
bottom,  about  100  feet  apart  and  pointing  diago- 
nally upstream.  The  tubes  are  tapered,  increasing 
in  diameter  as  they  approach  the  shore,  and  for  a 
distance  of  about  500  feet  from  the  outer  ends, 
they  have  an  opening  near  the  top  on  the  upstream 
side  through  which  the  water  will  be  admitted. 
The  shore  end  of  each  tube  passes  through  a  con- 
crete pier  and  discharges  into  a  triangular-shaped 
forebay.  The  piers  in  which  the  tubes  terminate 
are  set  in  a  row  pointing  diagonally  downstream 
and  are  joined  together  by  a  concrete  wall,  which, 
together  with  the  river  bank  and  an  island,  enclose 
the  forebay.  The  wall  between  each  pair  of  piers 
is  pierced  with  submerged  openings  for  the  entrance 
of  water.  Both  these  openings  and  the  discharge 
ends  of  the  tubes  are  provided  with  gates  to  regu- 
late the  flow.  It  is  proposed  to  use  the  tubes  during 
the  ice  season  only. 

At  present,  the  site  of  the  intake  works  is  sur- 
rounded by  a  coffer  dam  and  is  pumped  dry.  but 
work  on  it  is  temporarily  suspended. 

The  canal  between  the  Niagara  River  and  the 
entrance  to  the  forebay  is  6u,287  feet  in  length, 
through  which  distance  there  are  four  typical  sec- 
tions. The  first  section.  21.000  feet  long,  follows 
the  natural  course  of  the  Welland  River,  which  is 
being  dredged  to  a  depth  of  30  feet  below  mean 
water  level  and  is  to  have  a  bottom  width  of  150 
feet,  with  side  slopes  of  2  to  1.  The  second  section 
is  entirely  artificial  and  is  6.250  feet  in  length,  ex- 
cavated in  earth,  with  a  bottom  width  of  70  feet. 
The  sides  will  be  covered  with  riprap  laid  on  a 
slope  of  1.5  to  1.  The  depth  of  water  in  the  earth's 
section  will  be  about  36  feet.  The  third  section  is 
in  rock  and  is  of  a  total  length  of  36.252  feet.  This 
section  is  divided  into  two  parts  by  the  whirlpool 
section,  which  has  a  length,  including  transition,  of 
2.450  feet. 

'I'he  sides  of  the  rock  section  are  lined  with  con- 
crete to  a  height  of  about  ?>?>  feet,  and  the  clear 
width  between  the  concrete  walls  is  48  feet.  It  was 
originally  intended  to  tie  the  concrete  to  the  rock 
with  24-inch  round  rods,  but  this  was  later  con- 
sidered unnecessary  and  discontinued.  The  floor 
of  the  rock  section  is  paved  with  concrete. 

'fhe  whirlpool  section  is  located  where  the  canal 
crossed  what  was  presumably  the  old  course  of  the 
Niagara  River,  'fhe  width  of  the  canal  bottom  is 
here  10  feet,  with  sides  sloping  1.375  to  1.  Both 
the  bottom  and  sides  are  lined  with  concrete  sup- 
ported on  rock  fill.  Transition  sections  join  the 
whirlpool  section  with  the  adjoining  rock  sections. 
fhe  canal  changes  direction  five  times,  each  bend 
having  a  radius  of   300  feet. 

War  the  entrance  of  the  rock  section,  there  is 
to  be  placed  an  electrically-operated  steel  guard 
gate  48  feet  wide  by  42.5  feet  high,  which  can  be 
raised  14  feet  clear  above  the  water  surface.  This 
gate  will  be  controlled  from  the  generating  station. 

'fhe  canal    widens   at    its   lower  end   into  a  trian- 
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gular-shaped  forebay  about  1000  feet  long  by  500 
feet  wide,  the  depth  of  which  is  36  feet  in  front 
of  the  screen  house.  The  forebay  is  excavated  in 
solid  rock  and  the  side  walls,  which  are  vertical, 
are  plastered  with  concrete  applied  by  a  pneumatic 


gun. 


In  order  to  discharge  any  ice  which  may  enter 
or  form  in  the  canal,  there  is  provided  at  each  end 
of  the  screen  house  a  sluiceway  closed  by  a  steel 
?ate.  A  concrete  pipe  10  feet  in  diameter  carries 
the  discharge  from  each  sluiceway  to  the  river 
below,  running  parallel  to  the  main  penstocks. 
Supplementing  the  two  sluiceways,  and  to  serve 
for  clearing  ice  from  the  forebay,  located  above 
the  plant,  a  discharge  tunnel  is  to  be  connected  to 
the  bottom  of  a  hollow  pier  at  the  entrance  of  the 
forebay.  This  pier  is  triangular  in  plan,  with  its 
apex  pointing  upstream,  and  is  constructed  of  con- 
crete. It  is  planned  to  hang  booms,  or  "skimmers," 
between  this  pier  and  the  side  walls  of  the  canal 
in  order  to  sweep  the  ice  from  the  surface  of  the 
water  entering  the  forebay. 

The  canal  and  forebay  for  the  plant  are  so  de- 
signed that  surging  of  water  following  a  sudden 
load  change  will  not  cause  overflow. 

Mr.  Gaby  states  that  the  Commission's  engineers 
conducted  an  intensive  study  to  determine  the 
posses  in  an  intake  and  canal  of  the  design  adopted, 
using  models  of  a  20-to-l  scale,  and  as  a  result 
of  their  experiments  they  estimate  the  maximum 
capacity  of  the  intake  and  canal  to  be  20.000  cubic 
feet  per  second. 

The  screen-house  superstructure  is  a  steel- framed 
concrete  building,  35  feet  wide  by  570  feet  long, 
and  contains  an  overhead  traveling  crane  for  han- 
dling the  screens  and  stop  logs.  Besides  the  two  ice 
sluiceways  previously  mentioned,  there  are  ten 
main  inlets  for  the  penstocks  to  the  main  turbines 
and  two  inlets  for  penstocks  for  house  turbines. 
Each  main  inlet  is  divided  into  three  sections  by 
piers  and  in  each  section  there  is  a  screen,  upstream, 
from  which  slots  for  stop  logs  are  provided. 

The  screen-house  sits  back  75  feet  from  the  edge 
of  the  gorge,  and  the  penstocks  for  about  half  of 
this  distance  consist  of  tunnels  lined  with  concrete 
into  which  the  lower  end  of  the  riveted  penstocks 
are  inserted.  The  upper  two-thirds  of  each  main 
penstock  is  16  feet  in  diameter  and  the  lower  third 
is  14  feet,  and  the  thickness  of  the  steel  plates  in- 
creases in  thirteen  zones  from  y±  inch  at  the  top 
to  1%  inch  at  the  bottom.  The  distance  from  the 
inlet  screens  to  the  center  line  of  the  turbines  fol- 
lowing the  center  line  of  the  penstocks  is  about 
460  feet.  No  provision  for  expansion  is  made  in 
the  penstocks,  as  they  are  to  be  covered  with  18 
inches  of  concrete. 

There  is  a  Johnson  valve  at  the  lower  end  of 
each   penstock   between    it   and   the   turbine   casing. 

The  generating  station  is  planned  for  five  ver- 
tical shaft  units  of  55.000  horsepower  each.  It  is 
later  proposed  to  install  five  additional  units  of 
75.000  horsepower,  making  the  ultimate  plant 
capacity    650,000    horsepower.      The    present    tur- 


bines are  designed  to  operate  under  305  feet  head 
at  187.5  revolutions  per  minute,  and  have  a  guar- 
anteed efficiency  of  88',. 

Four  vertical-shaft  2,500-horsepower  service 
units  operating  at  500  revolutions  per  minute  will 
supply  energy  for  light  and  power  purposes  in  the 
generating  plant. 

Each  present  turbine  is  directly  connected  to  a 
45,000-Kva.,  12,000-V..  3-phase,  25-cycle  genera- 
tor. This  generator  is  surmounted  by  an  exciter 
driven  directly  from  the  main  shaft.  The  gener- 
ating room  is  approximately  60  feet  wide  by  60 
feet  high,  with  the  units  placed  50  feet  center  to 
center.  About  100,000  cubic  feet  of  air  per  minute 
is  required  to  cool  each  generator  at  full  load. 

For  the  first  installation  comprising  five  gener- 
ating units,  there  will  be  fifteen  15,000-Kva., 
25-cycle.  12,000-volt  to  110,000-volt.  single-phase 
transformers,  in  which  taps  are  provided  to  later 
permit  operation  at  132,000  volts. 

The  electrical  equipment  is  laid  out  so  that  the 
station  can  be  operated  on  the  unit  system  ;  that  is, 
the  generator,  bank  of  transformers,  and  transmis- 
sion line  will  be  considered  as  a  unit  and  will  have 
the  same  capacity,  so  that  in  case  of  emergency  a 
unit  may  be  operated  to  full  capacity  without  util- 
izing either  the  high  or  low  voltage  buses.  How- 
ever, provision  will  be  made  so  the  units  can  be 
operated  in  parallel  on  either  the  high  or  low- 
voltage  bus.  Current-limiting  reactors  are  provided 
between  the  generators  on  the  12,000-volt  bus. 

Allowing  1%  for  losses  in  inlets,  penstocks  and 
tailraces.  and  using  the  guaranteed  efficiency  of 
88%  for  the  turbines  and  97.6  for  the  generators, 
gives  a  total  efficiency  between  the  forebay  and  the 
tailrace  of  85' ,  .  With  a  305-foot  head  between  the 
forebay  and  the  lower  river,  the  output  per  cubic 
foot  of  water  per  second,  at  85%  efficiency,  is  ap- 
proximately 29.5  horsepower  at  the  low  tension 
bus  bars. 

To  generate  600,000  horsepower  will  then  require 
17,700  cubic  feet  of  water  per  second,  without  allow- 
ance for  service  units  and  sluices.  For  these  latter 
purposes,  under  ordinary  conditions.  300  second  feet 
would  be  a  fair  allowance,  making  the  total  required 
18,000  cubic  feet  per  second.  In  winter  more  sluic- 
ing water  will  have  to  be  added  at  certain  times  to 
discharge  the  ice  which  may  enter  or  form  in  the 
canal. 

The  velocity  in  the  rock  sections  under  the  above 
conditions  will  be  nearly  12  feet  per  second. 

The  designing  and  planning  of  the  Queenston- 
Chippawa  development,  with  the  exception  of  the 
purely  electrical  portion,  have  been  done  by  the 
Hydraulic  Department  of  the  Commission  in  To- 
ronto; the  electrical  features  by  the  Electrical  De- 
partment. The  actual  work  of  construction  has 
been  done  by  the  Commission  itself,  the  latter  having 
stated  that  no  general  contractor  could  be  found  to 
undertake  the  work  under  the  uncertain  conditions 
imposed  by  the  war,  and,  further,  that  the  construc- 
tion equipment  purchased  by  the  Commission  could 
be  used  in  the  future  on  the  proposed  development 
of  the  St.  Lawrence  River. 
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Engineering  Reports  in  Respect  to  the  Queenston- 
( Ihippawa  Development 

The  Hydro-Electric  Power  Commission  at  differ- 
ent times  employed  several  engineers  to  check  va- 
rious phases  of  the  design  and  construction  of  the 
development.  Among  the  engineers  employed  were 
Mr.  R.  1).  Johnson,  of  Johnson  &  Wahlman,  New 
York  ;  Mr.  "Hugh  L.  Cooper,  of  New  York,  and  Mr. 
Francis  Lee  Stuart,  also  of  New  York. 

The  several  reports  of  these  gentlemen  have  been 
read.  The  reports  of  Mr.  Johnson  have  to  do  prin- 
cipally with  the  capacity  of  the  canal,  while  those 
of  Mr.  Hugh  L.  Cooper  are  a  study  of  the  entire 
plan.  The  report  made  by  Mr.  Stuart  has  more  to 
do  with  the  type  of  construction  plant  used  and  the 
progress  of  the  work  that  could  he  affected  with  this 
type  of  plant.  However,  Mr.  Stuart  did  make  esti- 
mates as  to  the  com    for  the  development. 

The  Cooper  Reports  are  three  in  number.  The 
first  is  in  the  form  of  a  letter  to  Sir  Adam  Beck 
from  Mr.  Cooper,  dated  July  6,  1920.  in  which  Mr. 
Cooper  states  that  if  the  program  which  the  Com- 
mission has  adopted  is  carried  out,  the  first  two  units 
should  be  ready  for  commercial  operation  by  Octo- 
ber 1,  1921.  and  in  which  he  also  states  in  respect 
to  the  probable  cost  of  works  that  he  was  in  sub- 
stantial agreement  with  the  figures  which  the  Com- 
mission had  submitted  to  the  Provincial  Government. 

The  second  is  a  report  submitted  with  a  letter  of 
transmittal  to  Sir  Adam  Beck  on  August  7,  1920. 
In  this  report  Mr.  Cooper  makes  certain  recommen- 
dations relating  to  changes  in  design,  and  he  pre- 
sented estimates  for  the  cost  of  the  works,  if  the 
plans  adopted  by  the  Commission  are  used,  in  the 
amount  of  $66,423,418  for  the  first  five  units  total- 
ing 275,000  horsepower,  and  in  the  amount  of 
$76,636,931  for  the  ultimate  installation  of  nine 
units,  which  was  then  proposed  for  an  ultimate  ca- 
pacity of  495,000  horsepower.  In  this  report  Mr. 
Cooper,  because  of  the  lack  of  adequate  water  sup- 
plv  for  Queenston  under  the  existing  International 
Treaty,  also  makes  recommendations  with  regard 
to  procuring  additional  diversion. 

The  final  report  of  Mr.  Cooper  was  submitted  on 
October  22,  1920,  and  this  is  practically  a  review  of 
the  previous  reports,  with  certain  additional  recom- 
mendations for  the  design. 

The  estimates  prepared  by  Mr.  Stuart  in  his  re- 
port for  the  first  installation  of  five  units  amounted 
to  $40,871,759,  not  deducting  salvage,  which  he  esti- 
mated at  that  time  should  amount  to  $4,000,000  re- 
coverable on  construction  plant  and  $2,600,000  from 
the  sale  of  crushed  stone,  making  a  total  of  $6,600,- 
000,  thus  giving  a  net  estimated  cost  of  $43,271,759. 
For  the  ultimate  installation  of  nine  units,  totaling 
495.000  horsepower,  Mr.  Stuart  estimated  that  the 
construction  cost  would  be  $52,271,759. 

Diversion  of  Water    Available  to  the  Queenston- 
Chippaw  a   Development 

(1)  The  Original  Contracts  of  the  Power  Com- 
panies on  the  Canadian  Side  of  the  Niagara 
River  with  the  Queen  Victoria,  Niagara  Falls 
Park  Commission. 


The  Queen  Victoria  Niagara  Falls  Park  Commis- 
sion entered  into  agreements  with  the  Canadian- 
Niagara  Power  Company  in  1892,  the  Ontario- 
Niagara  Power  Company  in  1900  and  the  Electrical 
Development  Company,  Limited,  in  1903,  permitting 
these  companies  to  divert  water  from  the  Niagara 
River  for  the  purpose  of  producing  electrical  or 
pneumatic  power.  The  wording  of  each  contract 
limits  the  amount  of  water  diverted  to  the  capacity 
of  the  works  permitted,  with  the  exception  of  the 
Electrical  Development  Company,  Limited,  which 
was  specifically  bound  not  to  produce  over  125,000 
commercial  horsepower  under  its  agreement.  In  re- 
turn for  these  licenses  to  produce  electrical  or  pneu- 
matic power,  the  three  power  companies  agreed  to 
pay  certain  fees  based  upon  the  amount  of  horse- 
power developed  during  each  year. 

In  1910  the  International  Treaty  between  Great 
Britain  and  the  United  States  was  signed,  limiting 
the  total  diversion  of  water  from  the  Niagara  River 
for  power  purposes  to  56,000  second  feet,  of  which 
Canada  was  allotted  36,000  second  feet  and  the 
United  States  20,000  second  feet. 

The  preliminary  surveys  for  the  Queenston- 
Chippawa  I  )evelopment  were  started  during  the 
summer  of  1914,  and  authority  for  the  construction 
of  this  development  was  obtained  in  1916  through 
the  Ontario-Niagara  Development  Act  (6  Geo.  V, 
Chapter  20).  By  an  Order  in  Council,  approved 
by  the  Lieutenant-Governor  June  18,  1914,  the  di- 
version of  water  allowed  to  the  three  power  com- 
panies operating  on  the  Canadian  side  of  the  Ni- 
agara River  was  fixed  as  follows: 

"In  the  case  of  the  Canadian-Niagara  Power 
Company,  a  volume  of  diversion  from  the  Ni- 
agara River  of  the  Falls  of  Niagara  not  to  ex- 
ceed 8,225  cubic  feet  of  water  per  second." 

"In  the  case  of  the  Electrical  Development 
Company,     Limited,    a    volume    of    diversion 

not  to  exceed 

9,985  cubic  feet  of  water  per  second." 

"In  the  case  of  the  Ontario  Power  Company 

a  volume  of  diversion 

not  to  exceed  11,180  cubic  feet  per  second." 

Providing  the  power  company  on  the  Canadian 
side  took  no  water  in  addition  to  that  allowed  by  the 
foregoing  Order  in  Council,  there  would  be  left 
6,610  second  feet  that  could  be  used  for  the  purposes 
of  the  Queenston-Chippawa  Development. 

Legal  action  was  brought  against  the  Province  by 
the  Electrical  Development  Company,  Limited,  as  a 
result  of  this  Order  in  Council,  and  to  date  these 
actions  are  still  pending  and  the  case  undecided. 
The  Electrical  Development  Company,  Limited, 
however,  did  obtain  relief  through  the  decision  of  a 
Royal  Commission,  which,  on  April  25,  1918,  al- 
lowed diversion  to  that  company  of  10,512  second 
feet,  instead  of  the  9,985  second  feet  granted  it 
under  the  Order  in  Council  of  1914.  The  Royal 
Commission  in  its  decision  states: 
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our  conclusion  is 

that  it  may  be  taken  that  the  Company  is  en- 
titled to  use  10,512  second  feet  of  water. 

"We  find  that  the  Company  is  not  entitled 
at  any  time  to  develop  more  than  125,000  horse- 
power for  commercial  use 

"We  find  that  the  capacity  of  the  works  in- 
stalled or  equipped  by  the  Company  is  150,000 
horsepower  for  commercial  use  which  exceeds 
by  25,000  horsepower  the  amount  of  horse- 
power which  the  Company  is  entitled  to  develop 
or  generate  for  that  purpose." 

"Having  regard  to  the  circumstances  and 
present  conditions  should  the  Company  be  or- 
dered to  deliver  to  the  Hydro-Electric  Power 
Commission  of  Ontario  such  excess  power  or 
energy  we  are  of  the  opinion  and  we  find  that 
a  reasonable  price  for  such  excess  power  or 
energy  is  $9.00  per  horsepower  per  annum. 

The  Royal  Commission  obtained  its  authority  by 
virtue  of  the  Water  Power  Regulation  Act  passed 
in  1917  which  Act  permitted  it  to  investigate  the 
quantity  of  water  that  could  be  diverted,  the  amount 
of  power  which  the  Company  was  entitled  to  gener- 
ate the  extent  by  which  the  capacity  of  the  works 
exceeded  that  to  which  the  company  was  entitled, 
and  the  price  and  terms  upon  which  the  excess  power 
should  be  delivered  to  the  Hydro-Electric  Power 
Commission  of  Ontario. 

Shortly  after  this  decision  by  the  Royal  Commis- 
sion the  Hvdro-Electric  Power  Commission  began 
to  take  the  excess  power  over  125,000  commercial 
horsepower  from  the  Electrical  Development  Com- 
pany, Limited.  The  company,  however,  carried  to 
the  courts  the  question  of  the  price  to  be  paid  and 
was  later  awarded  a  price  higher  than  the  $9.00  per 
horsepower-year  named  by  the  Royal  Commission. 

The  contract  between  the  Canadian-Niagara 
Power  Company  and  the  Park  Commission  did  not 
stipulate  the  capacity  which  the  company  would  be 
allowed  to  install  in  its  plant.  In  1919  the  company 
made  provisions  to  add  another  generating  unit,  but 
before  the  Park  Commission  would  grant  permission 
for  it  to  install  this  unit  the  company  had  to  go  on 
record  that  its  works  would  not  have  a  capacity  in 
excess  of  100,000  horsepower.  This  was  the  result 
of  a  discussion  between  the  Park  Commission  and 
the  Canadian-Niagara  Company  extending  back  to 
1913.  On  November  5th  of  that  year  Mr.  J.  W. 
Langmuir,  Chairman  of  the  Park  Commission,  wrote 
Mr.  A.  Monroe  Grier,  Vice-President  of  the 
Canadian-Niagara   Power  Company,   as   follows: 

"In  view  of  certain  matters 

relative  to  the  use  of  Niagara  River  waters  for 
power  purposes,  it  has  been  found  necessary  to 
fix  in  the  case  of  each  of  the  power  companies, 
namely,  operating  within  the  limits  of  the  Park, 
a  specific  portion  of  the  total  volume  which  is 
available  for  diversion  in  Ontario  under  Article 


'V  of  the  Boundaries  Water  Treaty  ^between 
Great  Britain  and  the  United  States." 

"This  matter  has  received  careful  considera- 
tion and  in  the  case  of  your  company  it  has 
been  determined  that,  for  the  time  being,  a 
continuous  uniform  diversion  of  7,940  cubic 
feet  per  second  of  diverted  water  shall  be 
deemed  sufficient  for  the  efficient  and  proper 
development  of  100,000  electrical  horsepower 
by  your  company." 

The  Canadian-Niagara  Power  Company,  up  to 
1919  did  not  assent  to  the  above  ruling  made  by  the 
Park  Commission.  However,  in  1919,  in  asking  for 
permission  to  install  unit  No.  11,  Mr.  John  H.  Jack- 
son, Superintendent  of  the  Park,  in  answer  to  a 
letter  from  Mr.  A.  Monroe  Grier,  President  of  the 
Canadian-Niagara  Power  Company,  on  July  2,  1919, 
stated,  in  part,  as  follows: 

"In  reply  to  your  letter  of  June  3rd  last,  it 
is  to  be  inferred  that  this  unit  No.  11  is  simply 
an  insurance  against  any  breakdown  that  may 
happen  to  any  of  the  other  units ■  ■  ■  ■■ 

"You  are  aware  of  the  position  taken  by  the 
Commission  that  the  Canadian-Niagara  Power 
Company  has  not  the  right  to  develop  at  any 
one  time  in  excess  of  100,000  horsepower 

"Before   the   Commission's  approval   of    the 

installation for  this  unit  No    11, 

they  will  require  from  you  a  distinct  under- 
standing in  writing  that  such  approval  shall 
under  no  circumstances  be  used  as  the  founda- 
tion of  any  claim  on  your  part  that  you  are  en- 
titled to  develop  in  excess  of  the  above  men- 
tioned   limit 

On  July  25th  Mr.  Grier  replied  to  Mr.  Jackson 
as  follows: 

"Dear  Sir :  Replying  to  your  letter  of  July 
2nd,  the  proposed  installation,  the  purpose  of 
which  is  correctly  inferred  in  your  letter  is  ab- 
solutely without  prejudice  to  our  respective  po- 
sitions as   to   the   company's   right   to   develop 

and  we  hereby  give  the  dis- 
tinct understanding  in  writing  required  by  the 
Commission,  namely,  that  the  approval  of  unit 
No.  11  is  under  no  circumstances  to  be  used  as 
a  foundation  of  any  claim  on  our  part  that  we 
are  entitled  to  develop  in  excess  of  the  limit 
set  forth  in  your  letter  of  July  2,  1919." 

By  this  agreement  the  Canadian-Niagara  Com- 
pany became  limited  as  to  its  horsepower  output,  in 
addition  to  the  previous  limits  imposed  by  the  Order 
in  Council  as  to  the  amount  of  water  that  could  be 
diverted. 

During  the  war  there  was  a  power  shortage  in  the 
Niagara  district,  and,  prior  to  its  purchase  by  the 
Hydro-Electric  Power  Commission,  the  Ontario 
Power  Company  made  plans  to  construct  a  third 
pipe  line  so  as  to  be  able  to  produce  additional  power. 
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However,  this  company  was  purchased  by  the  Com- 
mission on  August  1.  1917,  and  the  Park  Com- 
mission gave  to  the  Hydro-Electric  Power  Com- 
mission a  permit  which  allowed  it  to  install  the  third 
conduit.  This  permission  was  granted  with  the 
understanding  that  the  construction  should  be  va- 
cated in  five  years  or  by  March  1,  1923,  but  since 
that  date  an  agreement  has  been  reached  between 
the  Park  Commission  and  the  Hydro-Electric  Power 
Commission  through  which  it  will  be  possible  for 
the  third  pipe  line  to  be  maintained  in  existence  for 
an  indefinite  period  of  time.  By  the  addition  of  the 
third  pipe  line  the  capacity  of  the  Ontario  Power 
Company's  plant  was  increased  from  approximately 
160,000  horsepower  to  200,000  horsepower,  and  the 
diversion  was  increased  by  an  amount  in  excess  of 
that  allowed  by  the  Order  in  Council  of  1914. 

(2)  Investigations  by  the  United  States  Govern- 
ment in  respect  to  Water  Diversion  from  the 
Niagara   River. 

Under  Public  Resolution  No.  8  of  the  Sixty-fifth 
Congress  of  the  United  States,  the  Secretary  of 
War  was  directed  to  make  a  comprehensive  inves- 
tigation of  the  diversion  of  water  from  the  Great 
Lakes  and  the  Niagara  River.  The  report  resulting 
from  this  investigation  was  completed  and  trans- 
mitted to  the  Secretary  of  War  on  November  9, 
1920,  by  Major  General  Lansing  H.  Beach,  the 
Chief  Engineer  of  the  United  States  Army,  and 
contains  the  reports  of  Brigadier  General  H.  Tay- 
lor, Senior  Member  of  the  Board,  and  of  Colonel 
J.   G.  Warren,  Division  Engineer,  Lakes  Division. 

It  has  been  generally  understood  that  the  larger 
diversion  of  water  allowed  to  Canada  from  the 
Niagara  River;  that  is,  36,000  second  feet  com- 
pared to  the  20,000  second  feet  allowed  to  the 
I  nited  States,  was  because  of  the  diversion  taken 
by  the  United  States  for  the  Chicago  Drainage 
Canal.  Colonel  Warren  states  that  the  diversion 
of  water  to  the  Chicago  Drainage  Canal  for  1917 
amounted  to  an  average  of  8,800  second  feet,  and 
he  recommends : 

"that  the  Sanitary  District  of  Chicago  be  au- 
thorized to  divert  not  exceeding  10,000  cubic 
feet  per  second." 

Colonel  Warren  stales  that  the  Welland  Canal  in 
Canada  is  diverting  about  4,500  cubic  feet  per  sec- 
ond, of  which  about  3,300  cubic  feet  per  second  is 
used  for  power  purposes.  The  Welland  Canal  is  the 
only  navigable  waterway  between  Lake  Erie  and 
Lake  Ontario,  and  it  serves  a  traffic  of  between 
4,000,000  and  5,000,000  tons  annually,  of  which 
about  10%  of  the  operation  pertains  to  the  United 
States.  In  the  United  States  the  Black  Rock  Canal 
diverts  about  700  cubic  feet  per  second,  and  the 
Barge  Canal  1,000  cubic  feet  per  second. 

The  diver-ion  of  water  from  the  Great  Lakes 
before  reaching  the  power  companies  at  Niagara 
Falls   is   as   follows : 


Diversion  by  Diversion  by 

Canada  United  States 

Cubic  Feet  Cubic  Feet 

per  Second  per  Second 

Chicago  Drainage  Canal 8,800 

Welland   Canal 4,500 

Black  Rock  Canal 700 

New  York  State  Barge  Canal     1,000 

Total 4,500        10,500 

'flic  diversions  from  the  Great  Lakes  basin  before 
reaching  Niagara  Falls  are  therefore  6,000  second 
greater  from  the  American  side  than  from  the 
Canadian,  instead  of  16,000  second-feet. 

Colonel  Warren  has  prepared  a  table  showing  the 
water  diversion  from  the  Niagara  River  at  Niagara 
Falls  in  1917.  This  table  is  shown  in  Paragraph  33 
of  his  report,  and  to  it  has  been  added  a  second 
column,  giving  the  diversion  in  1920  from  state- 
ments contained  in  Paragraph  34  of  the  same  report. 

Water  Diversion  from  Niagara  River  at  Niag- 
ara Falls  in  Cubic  Feet  per  Second 
United  States  1917        1920 

Niagara  Falls  Co. : 

Niagara   Plant 9,450 

1  lydraulic    Plant 7,840     19,500 

Pettibone  Cataract  Paper  Co 270         270 

Total 17,560  19,770 

Canada 

Ontario  Power  Company 13,300  13,300 

Electrical  Development  Co.,  Ltd.    12,400  12,400 

Canadian  Niagara  Power  Co. .  .   9,600  9,600 

International   Railway  Co 125  125 

Total     35,425    35,425 

Surplus   Diversion   Available   by 
International  Treaty  of  1909. 

United    States 2,440         230 

Canada    2,675  575 

General  Taylor,  in  Paragraph  36  of  his  report, 
states  the  gross  heads  and  outputs  per  second  foot 
at  the  several  plants  to  be: 

Poivcr  Gross  Horsepoivcr 

(htl put  Head  per  Sec.  Ft. 

Canadian     Niagara     Power 
Company    100,000  173  10.4 

Ontario  Power  Co.  (Hydro)    163,000  215  14.6 

Electric   Development   Com- 
pany    125,000  183  10.1 

Qucenston-Chippawa   Devel- 
opment      294,000  313  29.4 

Niagara  Falls   Power  Com- 
pany        100.000  219  10.6 

Hydraulic   Power  Company  145,000  219  18.5 

'fhe  Queenston  Chippawa  project  calls  for  an  ulti- 
mate capacity  of  650,000  horsepower  with  the  pres- 
ent canal.  The  immediate  development  is  being  made 
for  275,000  horsepower  in  five  units.  General  Tay- 
lor estimates  that  29.4  horsepower  can  be  developed 
for  each  cubic  foot  per  second  of  water  diversion  on 
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this  project,  but  in  arriving  at  the  amount  of  water 
required  we  have  used  the  figure  of  30  horsepower 
per  cubic  feet  per  second  as  a  compromise  between 
General  Taylor's  figures  and  those  of  Mr.  Gaby, 
Chief  Engineer  of  the  Hydro-Electric  Power  Com- 
mission, who  states  he  expects  to  do  somewhat  bet- 
ter than  30  horsepower  per  second  foot. 

On  the  basis  of  30  horsepower  per  second  foot, 
the  amount  of  water  diversion  required  for  the 
Queenston-Chippawa  Development  will  be  as 
follows : 

Horsepower         Diversion  in  Cubic  Feet  per  Second 

275,000 9,167 

540,000 18,000 

600,000 20,000 

By  the  International  Treaty  of  1910,  the  Canadian 
Government  was  allowed  a  total  diversion  of  36,000 
second  feet.  Deducting  from  this  the  amounts  of 
water  diversion  allowed  to  the  three  power  compa- 
nies by  the  Order  in  Council  in  1914,  subsequently 
amended  by  the  decision  of  the  Royal  Commission 
in  1918,  6,083  second  feet  is  left  available,  not  in- 
cluding the  additional  amount  of  water  which  is 
being  taken  by  the  Ontario  Power  Company  since 
the  addition  of  the  third  pipe  line.  This  latter 
water  diversion  amounts  to  about  2,100  second  feet, 
based  on  General  Taylor's  figures,  which  would 
leave  a  net  balance  of  3,983  second  feet,  provided 
the  power  companies  on  the  Canadian  side  keep 
within  the  amounts  of  water  allowed  them  by  the 
above  Order  in  Council. 

If  the  amount  of  diversion  required  by  Queenston 
is  deducted  from  the  apparent  surplus  between  the 
water  allowed  by  the  International  Treaty  and  the 
diversion  allowed  by  the  Order  in  Council  of  1914 
and  its  subsequent  amendments,  the  following  defi- 
cits in  water  diversion  will  exist  for  the  Queenston- 
Chippawa  Development : 

Deficit  in  Diversion 
Horsepower  Development        Cubit  Feet  per  Second 

275,000 5,184 

540,000 14,017 

600,000 16,017 

The  amounts  of  water  at  present  being  taken  by 
the  Canadian  plants,  as  stated  by  Colonel  Warren  in 
his  report,  have  been  given  previously.  Using  these 
figures  as  the  basis  of  amount  of  water  available  for 
the  Queenston-Chippawa  Development,  the  follow- 
ing deficits  in  water  diversion  are  found  to  exist : 

Florsepower  for  the 

Queenston-Chippawa        Deficit  in  Water  Diversion 
Development  in  Cubic  Feet  per  Second 

275,000 8,592 

540.000 17.425 

600,000 19,425 

Federal,  Provincial  and  the  Hydro-Electric  Power 
Commission  officers  were  asked  to  discuss  the  sub- 


ject of  diversion  from  the  Niagara  River  available 
to  the  Queenston-Chippawa  project,  but  in  every 
instance  they  have  stated  that  they  would  prefer  not 
to  discuss  this  question  because  they  expect  a  new 
International  Treaty  will  soon  be  negotiated  be- 
tween Great  Britain  and  the  United  States  in  re- 
spect to  the  further  diversion  of  water  from  the 
Niagara  River.  On  the  other  hand,  the  American 
Government,  through  the  War  Department,  has 
made  an  exhaustive  study  of  this  situation,  the  re- 
sults of  which  are  set  forth  in  General  Taylor's  re- 
port, and,  assuming  this  to  be  correct  as  to  fact,  it 
is  necessary  to  base  all  deductions  upon  the  material 
contained  in  that  report,  as  it  is  the  only  official 
statement  available  on  this  subject. 

The  three  power  companies  on  the  Canadian  side 
were  never  in  agreement  with  the  amounts  of  water 
allocated  to  them  by  the  Order  in  Council  of  1914. 
and  these  companies  always  protested  that  the  total 
capacity  permitted  for  development  could  not  possi- 
bly be  attained  with  the  water  diversion  allowed 
them  by  this  Order.  This  attitude  on  their  part 
seems  to  confirm  General  Taylor's  figures  as  to  the 
amounts  of  water  which  these  companies  are  actu- 
ally taking,  as  he  has  used  amounts  in  every  instance 
somewhat  larger  than  those  stated  in  the  Order  in 
Council  of  1914. 

On  April  15,  1918,  Sir  Adam  Beck,  appearing 
before  the  Committee  on  Water  Power  of  the  House 
of  Representatives  in  Washington,  stated: 

"Ultimately  you  will  generate  your  power 
and  use  the  full  head,  as  we  intend  doing  on  the 
Canadian  side.  If  there  is  no  sentiment  to 
interfere  with  the  use  of  the  water  at  the  Falls, 
it  will  be  many  years  before  you  will  be  re- 
quired to  scrap  these  plants,  but  that  sentiment 
may  be  renewed  after  the  war,  and  there  may 
be  still  a  limitation  imposed  on  its  use.  The 
300,000  horsepower  that  we  are  installing  at  the 
present  time  will  not  require  any  more  water 
than  we  are  entitled  to  under  the  Treaty." 

Later  in  the  hearing,  Sir  Adam  Beck  stated : 

"When  we  bought  the  Ontario  Power  Com- 
pany, one  of  the  objects  in  buying  was  we  could 
scrap  the  plant  in  ten,  fifteen  or  twenty  years 
when  water  becomes  still  more  valuable  because 
of  its  scarcity,  and  because  of  curtailment  in  the 
use  of  it,  and  use  this  water  more  efficiently  in 
connection  with  the  scheme  that  we  have  in 
hand." 

Speaking  as  to  the  additional  diversion  for  war 
purposes  for  use  on  the  American  side,  which  was 
being  discussed.  Sir  Adam  also  stated: 

"Now  we  maintain  that  if  you  increase  your 
allotment,  which  1  think  your  Government  will 
be  quite  prepared  to  agree  to,  because  of  the 
war  conditions  and  necessary  demands  for 
water,  we  will  also  ask  that  our  allotment  be 
increased  by   10,000  second   feet." 
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The    additional    diversion    then    under    discussion 
was    not    allowed,    and    to    date    the    International 
of   1910  i-  still  in  force. 
uming    Colonel    Warren's    figures    as    to    the 
amount  of  water  being  taken  by  the  Power  Compa- 
n   the   Canadian   side  to   be  correct,   the  defi- 
ciency  in   diversion    which   would   result   under  the 
existing  International  Treaty  would  make  necessary 
the  closing  down  of  the  following  capacity  in  other 
plants  : 

,,                    _  .     ..  Horsepower  Capacity  Which  Must 

Horsepower  Capacity,  B(  c/^rf  Down   t0:  Provide  Suf- 

Queenstov  -  C  hipp  i  fi  .       Diversion  for  Queenston 

with    Water   Diver-  ^^            Eiectricaf 

sum    as    of    sterna-  p                 Development          Total 

ttonal   Treaty  o)   1910  Company         Company 

275,000  125,000                      t)              125,500 

540,000  200,000              41,500             241,500 

()00,000  200,000              61,500              261,500 

(3)    A   Xew  International  Treaty  and  Its  Effect 

upon  the  Diversion  to  Canada. 
(  General  Taylor,  in  his  report,  states  the  following 
in  paragraph  67: 

"Recommended  Treaty  provisions:  It  is 
recommended  that  the  treaty  with  Great  Britain 

proclaimed  May  13,  1910,  he  modified  in  the 
following  particulars : 

"That  the  treaty  provide  for  the  construction 

and  maintenance  of  remedial  works 

to  be  so  designed  and  constructed  that  the 
scenic  beauty  of  the  Falls  will  be  restored  and 
preserved  when  80,000  cubic  feet  of  water  per 
second  is  diverted  from  the  Niagara  above  the 
Falls: 

"That  the  limits  of  diversion  from  the 
NTiagara  River  above  the  Falls,  which  the  high 
contracting  parties  may  permit  within  their  re- 
spective jurisdiction,  be  raised  from  20,000 
cubic  feet  of  water  per  second  on  the  United 
States  side  to  40,000  cubic  feet  of  water  per 
second  and  from  36,000  cubic  feet  of  water  per 
second  on  the  Canadian  side  to  40,000  cubic 
feet  of  water  per  second." 

The  feeling  in  Canada  is  that  the  existing  Inter- 
national Treaty  of  1910  will  soon  be  redrawn  to 
allow  for  greater  diversion,  and  General  Taylor,  in 
his  report  of  November  9,  1920,  also  recommends 
'hat  the  existing  Treaty  be  modified.  While  it  is 
not  assured  that  such  a  treaty  modification  will  be 
consummated,  it  is  only  fair  in  discussing  the 
Queenston-Chippawa  situation  to  assume  that  it  will 
be  successfully  negotiated.  As  has  been  stated  pre- 
viously, the  only  official  facts  that  could  be  obtained 
are  those  contained  in  General  Taylor's  report,  and 
in  the  absence  of  any  figures  from  official  Canadian 
sources  it  is  necessary  that  the  additional  diversion 
which  would  be  available  to  the  Queenston-Chippawa 
Development  upon  the  conclusion  of  a  treaty  modi- 
fication be  based  upon  the  recommendations  made  in 
( ieneral  Taylor's  report. 

Assuming,  therefore,  that  a  new  Treaty  is  negoti- 


ated, and  that  both  Canada  and  the  United  States 
be  allowed  a  total  diversion  of  40,000  second  feet, 
the  Hydro-Electric  Power  Commission  will  have 
available  4,575  second  feet  after  deducting  the  35,425 
second  feet  now  being  used  by  plants  on  the  Cana- 
dian side  other  than  Queenston. 

With  the  amounts  of  water  required  by  the 
Queenston-Chippawa  Development  previously  given, 
the  deficiency  of  water  available  for  this  develop- 
ment, providing  the  Treaty  revision  should  be  made 
in  accordance  with  the  recommendations  of  General 
Taylor,  would  be  as  follows : 

Horsepower  Capacity  Deficiency  of  Water 

for  Queenston  Plant  Cu.  Ft.  per  Sec. 

275,000 4,592 

540,000 13,425 

600,000 15,425 

For  each  of  the  capacities  given,  it  will  be  neces- 
sary to  partially  close  down  the  other  plants  at 
Niagara  Falls  owned  by  the  Hydro-Electric  Power 
Commission,  as  follows: 


Horsepower  Capacity, 

Horsepower  Capacity  Which  Must 

Queenston  -Chippawa 

Be   Shut 

Down    to    Provx 

de  Suf- 

with  Total  Water  Di- 

ficicnt Diversion  for  Queenston 

version   of  40,000  Cu. 

Ft.   per  Sec.  to   Each 

Ontario 

Electrical 

of    Canada    and     the 

Power 

Development 

Total 

I  'nited  States 

Company 

Cotnpanv 

275,000 

67,000 

0 

67,000 

540,000 

200,000 

0 

200,000 

540.000 

200,000 

0 

200,000 

600,000 

200,000 

20,000 

220,000 

The  Commission's  original  plan  for  the 
Queenston-Chippawa  Development  called  for  the 
construction  of  100,000  horsepower  development, 
but  from  time  to  time  this  has  been  increased,  going 
li\  steps  to  300,000  horsepower,  495,000  horsepower 
and  finally  to  650,000  horsepower.  It  is  probable 
that,  from  a  standpoint  of  unit  construction  cost, 
and  with  the  canal  of  the  capacity  that  the  Commis- 
sion engineers  feel  it  is  capable  of  developing,  these 
latter  plans  will  result  in  the  development  having  a 
lower  unit  cost  than  could  have  been  possible  with 
the  smaller  sized  construction,  but  with  the  status 
of  water  diversion  as  it  stands  today,  it  is  difficult 
to  say  where  the  water  is  to  be  found  for  the  com- 
plete operation  of  this  development  without  closing 
a  considerable  portion  of  the  other  power  plants  on 
the  Niagara  River  owned  and  controlled  by  the 
Hydro-Electric  Power  Commission. 

Estimated  Construction  Cost  for  the  Queenston- 
Chippawa  Development 

\s  stated  by  Sir  Adam  Beck,  in  Section  A,  the 
original  estimates  for  the  Queenston-Chippawa 
1  >e\  elopment  were  submitted  to  the  government  in 
September,  1915,  and  were  based  upon  an  installa- 
tion of  100,000  horsepower  in  capacity,  together  with 
a  canal  capable  of  transmitting  6,500  cubic  feet  of 
water.     The  estimated  cost  of   the  development  at 
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that  time,  for  the  capacity  mentioned,  was  $10,- 
500.000. 

In  1916  plans  were  adopted  by  which  the  capacity 
of  the  canal  was  increased  to  10,000  cubic  feet  per 
second  and  that  of  the  power  plant  to  300,000  horse- 
power at  a  total  estimated  cost  of  $20,761,135. 

The  plans  were  again  modified  in  1918,  and  the 
capacity  of  the  canal  increased  to  15,000  cubic  feet 
per  second,  since  which  date,  by  lining  the  canal 
with  concrete,  it  is  estimated  by  the  engineers  for 
the  Commission  that  its  capacity  will  be  increased 
to  20,000  cubic  feet  per  second. 

Sir  Adam  Beck  states  that  the  Commission  has 
not  estimated  the  cost  of  completing  the  ultimate 
development,  but  for  the  completion  of  the  first  five 
units  totalling  275,000  horsepower,  the  Commission's 
costs  will  be  approximately  $60,000,000,  the  exact 
figure  depending  upon  the  salvage  received  from  the 
construction  plant. 

Mr.  Gaby,  in  answer  to  question  36,  in  Section 
A,  states : 

"The    commission    receives    the    funds    re- 
quired    in     connection     with     the     Queenston- 
Chippawa    Development    from    the    Provincial 
Government,  and  the  sum  so  advanced  to  date 
is    approximately   $56,000,000    including    plant 
and  materials  in  stock,  of  which  a  large  propor- 
tion will  be  salvage." 
This  figure  is  given  as  the  money  expended  for  this 
development  to  the  end  of  the  fiscal  year  October 
31,  1921. 

Inasmuch  as  no  engineering  study  was  made  of 
this  project,  and  therefore,  not  being  in  a  position 
to  judge  of  the  accuracy  of  any  estimates,  the  annual 
costs  for  power  produced  by  the  Queenston- 
Chippawa  Development  have  been  based  upon  an 
investment  of  $60,000,000  for  the  first  275.000 
horsepower,  as  stated  by  Sir  Adam  Beck. 

Estimated   Annual  Production  Cost  for  Power  to 

the  Niagara  System  upon  the  Completion  of 

the  Queenston-Chippawa  Development 

When  the  Queenston-Chippawa  Development 
goes  into  service,  the  Hydro-Electric  Power  Com- 
mission will  have  two  power  plants  at  Niagara  Falls 
available  for  the  delivery  of  power  to  the  Niagara 
System,  not  including  that  of  the  Electrical  Develop- 
ment Company,  the  ownership  of  which  will  be 
obtained  by  the  Commission,  upon  the  consummation 
of  the  "Clean-up-Deal."  The  output  of  this  latter 
plant,  however,  will  be  almost  entirely  absorbed  by 
its  contracts  with  the  Toronto  Electric  Light  Com- 
pany, the  Toronto  Street  Railway  Company  and  its 
other  power  users.  The  demands  for  power  of  the 
Niagara  System,  as  it  is  at  present  constituted,  must, 
therefore,  be  met  by  the  Ontario  Power  Company 
and  the  Queenston-Chippawa  Development. 

For  the  Commission's  fiscal  year  of  1920,  the 
average  production  cost  for  power  purchased  by  the 
municipalities,  as  measured  at  the  delivery  points, 
was  approximately  $10.40  per  horsepower  year,  to 


which  there  was  added  an  annual  cost  for  the  trans- 
mission system  of  $9.40  per  horsepower-year, 
making  the  total  cost  of  power  purchased  by  the 
municipalities  and  the  companies  served  by  the 
Niagara   System  $19.80  per  horsepower-year. 

The  original  estimated  cost  made  in  1915  for  the 
Chippawa  Development  installation  of  100,000 
horsepower  was  $10,500,000,  or  $105.00  per  horse- 
power of  capacity.  Taking  into  account  the  diversity 
existing  between  the  power  purchased  by  the  muni- 
cipalities and  the  corresponding  plant  capacity,  the 
average  cost  for  power  purchased  by  them  would 
have  amounted  to  about  $9.00  per  horsepower-year 
and  it  was  on  this  basis  that  the  Niagara  Power 
Development  Act  was  passed  by  the  Provincial 
Legislature,  giving  authority  to  the  Hydro-Electric 
Power  Commission  to  proceed  with  the  construction 
of  the  Queenston-Chippawa  Development. 

The  construction  in  progress  on  the  Queenston- 
Chippawa  project,  at  the  present  time,  calls  for  the 
installation  of  275,000  horsepower,  while  the  ultimate 
development,  as  stated  by  Mr.  Gaby  in  Section  A, 
calls  for  the  installation  of  650,000  horsepower. 

In  estimating  the  annual  production  cost  for 
power  for  the  Niagara  System,  the  provisions  of  the 
Power  Commission  Act  must  be  kept  in  mind.  This 
Act  permits  the  Commission  to  contract  with  com- 
panies for  the  sale  of  power ;  the  profits  from  which 
contracts  are  credited  or  debited  against  the  cost  of 
power  to  the  System.  In  the  following  estimates  the 
contracts  made  by  the  Ontario  Power  Company  with 
the  Niagara,  Lockport  and  Ontario  Power  Company, 
and  also  with  industrial  consumers  in  Canada,  have 
been  treated  as  required  by  the  law,  in  other  words, 
both  the  revenues  obtained  from  these  contracts  and 
the  power  sold  have  been  credited  against  the  operat- 
ing cost,  leaving  a  balance  representing  the  cost 
that  must  be  paid  by,  and  the  power  that  will  be 
available  to,  the  Niagara  System. 

The  estimates  following  are  constructed  to  show 
costs  using  the  same  elements  as  are  employed  by 
the  Hydro-Electric  Power  Commission.  Sinking 
funds  have  been  included  but  all  taxes  have  been 
excluded. 

( 1 )  Estimated  Annual  Production  Cost  for 
Power  Delivered  to  the  Niagara  System,  from 
the  Ontario  Power  Company  and  from  a  275,- 
000  Horsepower  Installation  on  the  Queenston- 
Chippawa  Development  with  Diversion  of 
Water  as  Limited  by  the  Existing  International 
Treaty  between  Great  Britain  and  the  United 
States : 

The  estimated  cost  for  the  construc- 
tion of  the  Queenston-Chippawa  Devel- 
opment to  a  capacity  of  275,000 
horsepower,  as  stated  by  Sir  Adam  Beck 
is    $60,000,000 

The  fixed  assets  of  the  Ontario 
Power    Company,    as   of    October   31, 

1920,    were 28,757,614 

The   total    investment    for  these   two  

power  developments  then  is    $88,757,614 
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The  generator  capacity  installed  in 
these  two  developments  in  electrical 
horsepower   will   be    477,000  hp. 

Based  upon  the  report  to  the  War  De- 
partment of  the  United  States,  of  Gen- 
eral 11.  Taylor,  of  the  Board  of 
Engineers  for  Rivers  and  Harbors  on 
August  24,  1920,  there  is,  under  the 
existing  International  Treaty,  in  respect 
to  the  diversion  of  water  for  power  pur- 
poses at  Niagara  Falls,  insufficient 
water  available  to  Canada  for  the  opera- 
tion of  the  full  275,000  horsepower  to 
be  installed  in  the  Queenston  plant, 
without  closing  down  a  portion  of  the 
capacity  installed  in  other  power  plants 
on  the  Canadian  side  of  the  Niagara 
River,  and  using  the  amounts  of  water 
as  stated  by  (  ieneral  Taylor  now  being 
diverted  by  Canadian  plants,  it  will  be 
necessary  to  close  down  the  capacity  in 
the  Ontario  Power  Company  to  the 
extent  of 125,500  hp. 

This  leaves  an  installed  capacity 
available  for  meeting  annual  peak  loads 
of    351,500  hp. 

An  adequate  reserve  machine  capacity 
for  these  two  power  plants  should  be 
at  least  equal  to  the  capacity  of  the 
largest  generating  unit  contained  there- 
in, which  is   55,000  hp. 

Adding  this   reserve  capacity   to   that 
available    to    meet    peak    loads    gives    a 
total    machine    effective    plant    capacity  — 
of    406,500  hp. 

The  difference  between  the  total 
generator  capacity  installed  in  these 
plants  and  the  effective  capacity  plus 
reserve  represents  that  capacity  in  the 
Ontario  Tower  Company  which  be- 
comes obsolescent  by  the  diversion  of 
water  to  supply  the  Oueenston-Chip- 
pawa  Development,  and  this  amounts 
to 70,500  hp. 

The  total  investment  per  installed 
horsepower  of  effective  plant  capacity 
with  reserve  then  is $218.00 

The  investment  per  horsepower  with- 
out   reserve    is    $252.00 

The  Ontario  Power  Company  sells 
power  to  others  than  the  Niagara 
System.  One  contract  is  that  with  the 
Niagara-Lockport  &  Ontario  Power 
Company,  which,  by  the  terms  of  that: 
contract,  is  entitled  to  take 60,000  hp. 

"flic  <  hitario  Power  Company  is 
further  committed  by  other  power  con- 
tracts  for  approximately    48,000  hp. 

lotal  commitments,  therefore,  of 
the    Ontario    Power    Company,     other 

than  those  to  the  Niagara   System,  are  

approximately      108,000  hp. 


I  >educting  these  commitments  from 
the  peak  capacity  of  351,500  horse- 
power leaves  a  peak  capacity  available 
to  the  Niagara  System  of  243,500  hp. 

The  annual  production  costs  have 
been  based  upon  the  past  records  of 
operation,  for  the  Ontario  Power  Com- 
pany and  of  the  American  Company  at 
.Niagara  Falls.  The  itemized  annual 
production  costs  are  estimated  as  fol- 
lows: 

Interest  upon  Investment 

Queenston-Chippawa    $3,450,000 

Ontario  Power  Company    913,000 

Administration  Maintenance  and 
Operation 

Queenston-Chippawa    344,000 

Ontario  Power  Company 303,000 

Water  Power  Rentals 200.000 

Insurance   30,000 

Renewal  Reserves 

Queenston-Chippawa    750,000 

Ontario  Power  Company 1,264,000 

Sinking  Fund 

Queenston-Chippawa    1,068,000 

Ontario  Power  Company   512,000 

Total  Estimated  Annual  Production 

Cost    $8,834,000 

Through  its  contract  with  the 
Niagara,  Lockport  &  Ontario  Power 
(  Company,  the  Ontario  Power  Company 
receives  an  annual  revenue  estimated 
to   be $593,000 

And  in  addition  the  Ontario  Power 
Company  receives  revenues  from  its 
contracts,  other  than  with  the  Niagara 
System  and  with  the  above  company,  of 
approximately    $685,000 

Making  the  total  revenue  received  by 
the  Ontario  Power  Company  from  con- 
tracts other  than  with  the  Niagara 
System  approximately  $1,278,000 

Which,  when  deducted  from  the  esti- 
mated annual  production  cost  of 
$8,834,000,  leaves  as  the  cost  for  power 
produced   for  the   Niagara  System    ....      $7,556,000 

Therefore,  the  cost  for  power  pro- 
duction per  horsepower-year  of  ma- 
chine capacity,  without  reserve,  to  the 
Niagara  System,  at  the  busses  of  the 
generating  plants  and  the  Niagara 
St  a' ion   is ...  $31.10 

Mr.  Stanley  Richardson,  of  the 
Operating  Department  of  the  Hydro- 
Electric  Power  Commission  states  that 
the  diversity  existing  between  the  power 
purchased  by  the  municipalities  and 
the  corresponding  peak  impressed  upon 
the  generating  plants  has  been  approxi- 
mately   20rr     during    the    periods     of 
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power  shortage,  and  that  this  diversity 
should  be  reduced  to  about  10%  when 
ample  generating  capacity  is  available. 
To  be  conservative,  a  diversity  of  15% 
is  taken,  which,  when  applied  to  the 
estimated  annual  production  cost  at  the 
busses  of  the  power  plant,  reduces  the 
annual  production  cost  per  horsepower- 
year  purchased  by  the  municipalities 
and  companies  on  the  Niagara  System, 
when  measured  at  the  delivery  points  to  $28.05 

To  the  estimated  annual  production 
cost,  there  must  be  added  the  cost  per 
horsepower  -  year  for  transmission, 
which,  for  the  Niagara  System,  during 
the  fiscal  year  of  1920,  was $9.40 

The  total  wholesale  cost  for  power 
per  horsepower-year  purchased  by  the 
municipalities  and  companies  of  the 
Niagara  System,  when  taking  power  to 
the  extent  and  under  the  conditions 
enumerated  above,  will  then  be $37.45 

In  the  preceding  estimate  for  the  annual  produc- 
tion cost,  interest  upon  the  Queenston-Chippawa 
investment  is  taken  at  a  rate  lower  than  that  paid 
by  the  Commission  to  the  Province  for  the  use  of 
money  for  this  development.  The  reason  for  this 
is  that  it  is  the  Commission's  practice,  when  placing 
property  in  operation,  to  charge  against  it  the  aver- 
age interest  rate  for  all  operating  property,  and 
when  the  Chippawa  Development  is  placed  in 
operation,  it  is  estimated  that  the  average  interest 
rate  on  operating  property  of  the  Commission  will 
be  approximately  5.75%.  The  interest  against  the 
transmission  lines  should  also  be  increased  from 
4.55%,  which  was  the  average  interest  on  operating 
property  for  1920,  to  5.75%,  but,  in  view  of  the  fact 
that  labor  and  material  costs  should  be  lower  than 
they  were  for  1920,  this  was  not  done.  The  interest 
rate  used  for  the  Ontario  Power  Company  is  some- 
what less  than  that  for  the  fiscal  year  of  1920,  due 
to  the  probability  of  lower  rates  for  American 
exchange. 

The  estimated  cost  for  administration,  mainte- 
nance and  operation  for  the  Ontario  Power  Company 
is  reduced  from  that  of  1920  in  view  of  decreasing 
labor  and  material  costs. 

The  renewal  fund  for  the  Ontario  Power  Com- 
pany is  based  upon  the  rate  of  $390,000  for  the 
complete  investment,  which  Mr.  Clarkson  stated  in 
an  interview,  on  November  16,  was  felt  by  the 
Commission's  engineers  to  be  adequate.  That  por- 
tion of  the  plant  of  the  Ontario  Power  Company 
made  obsolescent  through  diverting  water  to  the 
Queenston-Chippawa  Development  is  about  35%  of 
the  total  capacity.  The  obsolescent  capacity  must 
be  amortized  over  a  relatively  short  period  and  a 
9%  amortization  rate  has  been  used  for  this  portion 
of  the  investment,  while  for  the  balance  of  the 
capacity,  the  same  rate  for  renewals  has  been  taken 
as  was  used  by  the  Commission's  engineers. 

The   estimated  cost    for  power  delivered   to   the 


municipalities  and  companies  of  the  Niagara 
System  of  $37.45  per  horsepower-year  is  an  increase 
of  $17.65  per  horsepower-year,  or  89%  over  the 
costs  of  $19.80  per  horsepower-year  stated  by  the 
Commission  in  its  1920  annual  report. 

The  increase  in  the  production  cost  per  horse- 
power-year from  $10.40  for  1920  to  $28.05  amounts 
to  approximately  170%. 

The  above  estimate  covers  only  that  period  when 
Queenston  is  loaded  to  275,000  horsepower  and  with 
the  diversion  permitted  by  the  present  International 
Treaty  between  Great  Britain  and  the  United  States. 
The  unit  cost  for  power  delivered  to  the  municipali- 
ties and  the  companies  of  the  Niagara  System  will, 
of  necessity,  be  higher  than  those  until  such  a  time 
as  this  development  is  so  loaded. 

The  total  annual  increase  for  the  cost  of  power  to 
the  municipalities  of  the  Niagara  System  resulting 
from  the  development  of  275,000  horsepower  at 
Queenston  with  the  diversion  allowed  by  the  present 
International  Treaty,  will  be  approximately  $4,306,- 
000  per  annum. 

(2)  Estimated  Annual  Production  Cost  for 
Power  Delivered  to  the  Niagara  System  from 
the  Ontario  Power  Company  and  from  a  275,- 
000  Horsepower  Installation  on  the  Queenston- 
Chippawa  Development,  with  Diversion  of 
Water  as  Recommended  by  General  H.  Taylor 
in  his  Report  to  the  War  Department  of  the 
United  States: 

General  Taylor,  in  his  report  of  August  24,  1920, 
recommended  that  the  International  Treaty  be  re- 
vised to  permit  a  diversion  of  80,000  cubic  feet  per 
second,  40,000  to  Canada  and  40,000  to  the  United 
States.  If  these  recommendations  were  adopted, 
Canada  would  obtain  4,000  cubic  feet  per  second  in 
addition  to  the  amount  it  now  has  authority  to  use 
under  the  present  treaty. 

The  estimated  investment  cost  would 
be  the  same  as  for  the  previous  analy- 
sis, or $88,757,614 

The  generator  capacity  installed  in 
these  two  developments  in  ,  electrical 
horsepower  will  be    477,000  hp. 

Based  upon  the  recommendation  to 
the  War  Department  of  the  United 
States  by  General  H.  Taylor,  the 
40,000  cubic  feet  per  second  for 
Canada  will  be  insufficient  for  the 
operation  of  the  full  275,000  horse- 
power to  be  installed  in  the  Queenston 
plant  without  closing  down  a  portion  of 
the  capacity  installed  in  other  power 
plants  on  the  Canadian  side  of  the 
Niagara  River,  and  using  the  amounts 
of  water  stated  by  General  Taylor  is 
now  being  diverted  by  Canadian  plants, 
it  will  be  necessary  to  close  down  the 
capacity  of  the  Ontario  Power  Com- 
pany to  the  extent  of 67,000  hp. 
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Which  leaves  an  installed  capacity 
available  for  meeting  an  annual  peak  of  410,000  hp. 

Adequate  reserve  machine  capacity 
for  these  two  power  plants  should  be  at 
least  equal  to  the  capacity  of  the  largesl 
generating  unit  contained  therein,  which 
is   55,000  hp. 

Adding    this    generator    capacity    to 
that  available  to  meet  peak  loads,  gives 
a  total  machine  effective  plant  capacity  — 
of    '.  465,000  hp. 

The  difference  between  the  total  gen- 
erator capacity  in  these  plants  and  the 
effective  capacity  plus  reserve,  repre- 
sents that  capacity  in  the  Ontario 
Power  Company  which  becomes  obso- 
lescent by  the  diversion  of  water  to 
the  Queenston-Chippawa  Development 
I  ompany.     This  amounts  to 12,000  hp. 

The  total  investment  per  installed 
horsepower  of  effective  plant  capacity 
with  reserve  then  is $191.00 

The  investment  per  horsepower  with- 
out reserve  capacity  is $216.00 

The  commitments  of  the  Ontario 
Tower  Company  other  than  to  the 
Niagara  System,  as  previously  stated, 
are   approximately    108.000  hp. 

Deducting  these  commitments  from 
the  peak  capacity  of  410,000  horse- 
power, leaves  a  peak  capacity  available 
to  the  Niagara  System  of    302,000  hp. 

.binned  Production  Costs: 

The  annual  production  costs  are  the 
same  as  those  previously  given,  namely 
$8,834,000,  with  the  exception  that  the 
renewal  reserve  for  the  Ontario  Power 
Company    is    reduced    because    of    the 

smaller  obsolescent  capacity  by $500,000 

which  reduces  the  total  estimated  annual 

production  expense  to   $8,334,000 

Through  its  contracts  with  companies 
other  than  the  Niagara  System,  the 
estimated  annual  revenue  to  the  Ontario 
Power  Company  is  approximately....  $1,278,000 
which,  when  deducted  from  the  esti- 
mated annual  production  cost  of 
$8,334,000,  leaves  as  the  cost  for  power 

produced  for  the  use  of  municipalities  

and  companies  of  the   Niagara  System     $7,056,000 

Therefore,  the  average  cost  per 
horsepower-year  of  machine  capacity 
without  reserve  to  the  Niagara  System 
for  power  production  at  the  busses  of 
the  generating  plants  and  the  Niagara 
Station    is $23.40 

Applying  the  diversity  of  15%  used 
in  the  previous  analysis  reduces  the  cost 
oi  power  per  horsepower  year  pur- 
chased by  the  municipalities  and  com- 
panies of  the  Niagara  System  at  the 
delivery  points  to S20.40 


To  this  must  be  added  the  cost  per 
horsepower-y  ear  for  transmission, 
which,  for  the  Niagara  System  in  the 
fiscal  year  of  1920,  was  .  ." $9.40 

The  total  wholesale  cost  for  power 
per  horsepower-year  purchased  by  the 
municipalities  and  companies  of  the 
Niagara  System,  when  taking  power  to 

the    extent    and    under    the    conditions  

enumerated  above,  will  then  be $29.80 

The  estimated  cost  per  horsepower-year  for 
power  delivered  to  the  municipalities  and  companies 
of  the  Niagara  System  of  $29.80  is  an  increase  of 
$10.00,  or  51%,  over  the  cost  of  $19.80  per  horse- 
power-year stated  by  the  Commission  in  its  1920 
annual  report. 

The  increase  in  the  production  cost  per  horse- 
power year  from  $10.40  for  1920  to  $20.40  amounts 
to  96%. 

The  total  increase  in  the  cost  of  power  to  the 
municipalities  of  the  Niagara  System  resulting  from 
the  development  of  275,000  horsepower  at  Queen- 
ston  with  the  available  diversion  of  water  to  Canada 
of  40.000  cubic  feet  per  second,  as  recommended 
by  General  H.  Taylor,  will,  when  this  development 
is  fully  loaded,  amount  to  approximately  $3,020,000 
per  annum.  The  unit  costs  for  power  delivered  to 
the  municipalities  prior  to  the  time  when  the 
Oueenston-Chippawa  Development  is  loaded  to 
275,000  horsepower  will,  of  course,  be  greater  than 
those  here  stated. 

(3)  Estimated  Annual  Production  Cost  for 
Power  Delivered  to  the  Niagara  System  from 
the  Ontario  Power  Company  and  from  a 
575,000  Horsepower  Installation  on  the 
Queenston-Chippawa  Development  with  a  Di- 
version of  Water,  as  recommended  by  General 
H.  Taylor,  in  his  Report  to  the  War  Depart- 
ment of  the  United  States : 

The  estimated  investment  for  Queen- 
ston-Chippawa, for  the  first  275,000 
horsepower,  as  stated  by  Sir  Adam 
Beck  on   December   14.    1921,   is $60,000,000 

And  for  the  next  300,000  horse- 
power, making  a  total  plant  capacity 
of    575.000  horsepower,   it   is $9,000,000 

The  fixed  assets  of  the  Ontario 
Power  Companv  as  of  October  31, 
P)20.  are $28,757,614 

The  total  estimated  investment, 
therefore,  is $97,757,614 

The  capacity  available  from  these 
plants  will  be.' 777,000  hp. 

Based  upon  the  recommendation  of 
40,000  cubic  feet  per  second  diversion 
for  Canada  and  40.000  cubic  feet  per 
second  for  the  United  States  by  General 
II.  Taylor,  there  is  left,  after  deducting 
the  amounts  of  water  used  by  the 
Canadian     Niagara     Power     Companv 
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and  th?  Electrical  Development  Com- 
pany, about  18,000  cubic  feet  per  sec- 
ond, from  which  there  can  be  developed 

in  the  Queenston  plant 540,000  hp. 

Adequate  reserve  machine  capacity 
for  the  Queenston  plant  should  be  at 
least  the  capacity  of  the  largest  generat- 
ing unit  in  the  Queenston  station,  or.  .      75,000  hp. 

Adding  this  reserve  generator  capa- 
city to  that  available  to  meet  the  peak 
loads   gives   a   total    machine    effective 

plant  capacity  of 615,000  hp. 

Which  will  involve  closing  down  the 
plant  of  the  Ontario  Power  Company  to 

the  extent  of 162,000  hp. 

The   investment   per   horsepower   of 

effective  capacity  with  reserve  is $159.00 

And  the  investment  per  horsepower 

without  reserve  capacity   is $181.00 

Based  upon  the  records  of  the  On- 
tario Power  Company  and  the  Ameri- 
can    Niagara     Power     Company,     the 
estimated  annual  production  costs  are : 
Interest  on  the  Investment 

Queenston-Chippawa    $5,620,000 

Ontario  Power  Company 913,000 

Administration,   Maintenance   and 
Operation 

Queenston-Chippawa    633,000 

Ontario  Power  Companv 40,000 

Water  Pozver  Rentals.  .  .'. 307,000 

Insurance    45,000 

Renewal  Reserves 

Queenston-Chippawa    864,000 

Ontario  Power  Companv   2,178,000 

Sinking  Fund 

Queenston-Chippawa    1 .228,000 

Ontario  Power  Company 512,000 

Total  Annual  Estimated  Production 
Cost:   $12,310,000 

From  this  amount  there  must  be  de- 
ducted the  approximate  sales  of  power 
to   customers   other   than    the    Niagara 

System,  which  is $1,278,000 

leaving    as    the    production     cost     for  - 

power  to  the  Niagara  Svstem $11,032,000 


From  the  machine  capacity  without 
reserve  there  must  be  deducted  108,000 
horsepower  the  approximate  sales  to 
customers  of  the  Ontario  Power  Co. 
other  than  the  Niagara  System,  which 
leaves  available  for  peak  loads  on  the 
Niagara  System 

Therefore,  the  average  cost  of  power 
production  per  horsepower-year  of 
machine  capacity  without  reserve  to  the 
Niagara  System  at  the  busses  of  the 
generating  plants  and  the  Niagara  Sta- 
tion,  is 

Applying  the  diversity  of   15','    used 


432.000  hp. 


$25.60 


in  the  previous  analyses  reduces  the 
cost  per  horsepower-year  of  power  pur- 
chased by  the  municipalities  and  com- 
panies of  the  Niagara  System  at  the  de- 
livery points  to $22.30 

To  which  must  be  added  the  cost  per 
horsepower-year  for  transmission  for 
the  Niagara  System,  in  the  fiscal  year 
of  1920,  of   $9.40 

The  total  wholesale  cost  per  horse- 
power-year for  power  purchased  by 
the  municipalities  and  companies  of 
the  Niagara  System,  when  taking 
power  to  the  extent  and  under  the  con- 
ditions enumerated  will  then  be $31.70 

The  estimated  cost  per  horsepower-year  for  power 
delivered  to  the  municipalities  and  companies  of  the 
Niagara  System  of  $31.70  is  an  increase  of  $11.90 
or  60%  over  the  cost  of  $19.80  stated  by  the  Com- 
mission in  its  1920  annual  report. 

The  increase  in  the  production  cost  per  horse- 
power-vear  from  $10.40  for  1920  to  $22.30  amounts 
to  114%. 

The  total  increase  in  the  cost  of  power  to  the 
municipalities  of  the  Niagara  System  resulting  from 
the  development  of  575,000  horsepower  at  Queen- 
ston with  40,000  cubic  feet  per  second  available  to 
Canada  will,  when  this  development  is  fully  loaded, 
amount  to  approximately  $5,150,000  per  annum. 

The  unit  cost  for  power  delivered  to  the  munici- 
palities prior  to  the  time  when  the  Queenston- 
Chippawa  Development  is  loaded  to  this  amount 
will  be  greater  than  this  amount. 

(4)  Estimated  Annual  Production  Cost  for 
Power  Delivered  to  the  Niagara  System  from 
the  Ontario  Power  Company  and  from  275,000 
and  650,000  Horsepower  Installations  for  the 
Queenston-Chippawa  Development  with  an  Un- 
limited Diversion  of  Water: 

Mr.  Gaby,  in  Section  A,  states  that  an  ultimate  de- 
velopment for  650,000  horsepower  for  the  Queens- 
ton-Chippawa plant  is  now  contemplated. 

Under  the  present  International  Treaty  or  with 
the  diversion  recommended  to  the  United  States 
War  Department  by  General  Taylor,  it  would  be  im- 
possible to  develop  this  amount  of  power  at  Queens- 
ton without  completely  shutting  down  the  Ontario 
Power  Company,  and  also  shutting  down  a  portion 
of  one  of  the  other  power  plants  on  the  Canadian 
side  of  the  river. 

The  canal  for  the  Queenston-Chippawa  Develop- 
ment is  estimated,  by  Mr.  Gaby,  to  have  a  maximum 
capacity  of  20,000  cubic  feet  per  second,  which 
would  permit  of  the  development  of  600,000  horse- 
power for  peak  load  at  Queenston. 

The  following  estimate  is  prepared,  using  the 
assumption  that  the  water  diversion  at  Niagara 
Falls  is  not  limited,  therefore  making  available 
sufficient  water  for  the  use  of  all  of  the  plants 
installed  : 
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The  estimated  cost  per  horsepower-year  for  The  increased  cost  in  production  over  that  for 
power  delivered  to  the  municipalities  and  companies  1920,  at  the  busses  of  the  generating  station  for  the 
of  the  Niagara  System  of  $27.90  for  a  275,000  275,000-horsepower  plant  with  unlimited  water  sup- 
horsepower  installation  at  Queenston  with  unlim-  ply,  amounts  to  approximately  78%,  while  that  for 
ited  water  supply,  is  greater  by  $8.10,  or  41%,  than  the  650,000  horsepower  plant  is  about  5.3%. 
the  cost  stated  by  the  Commission  in  its  1920  annual  The  total  increase  in  the  cost  of  power  to  the 
report.  municipalities   and   the    Niagara    System,    resulting 

The  increase  in  the  unit  cost  of  power  delivered  to  from    the    development    of    275,000   horsepower   at 

the  municipalities  with  a  650,000-horsepower  plant  at  Queenston  with  an  unlimited  water  diversion  avail- 

Queenston,   having  unlimited   water  supply,   is  ap-  able  amounts  to  approximately  $2,450,000,  while  the 

proximately  3%.  increase  in  the  cost  to  the  municipalities  through  the 


Machine  Capacity  for  the 

Queenston  Plant 
275,000  H.P.  650,000  H.  P. 

Estimated   investment   lor  the  Queenston-Chippawa  plant  is $60,000,000  $70,250,000 

Fixed  assets  of  the  Ontario  Power  Co.  are 28,757,614  28,757,614 

Total  estimated   investment  is $88,757,614  $99,007,614 

The  machine  capacity  installed  in  these  two  developments  in  electrical  horsepower 

will    be 477,000  H.  P.  852,000  H.  P. 

Adequate  reserve  machine  capacity  to  assure  continuity  of  service  should  be....  55,000  H.  I'.  95,000  H.P. 

The  machine  capacity  available  to  meet  peak  demand  on  the  system  will  then  be  422.000  H.  P.  757,000  H.  P. 

'I  In   machine  capacity  available  to  tin-  municipalities  and  companies  of  the  Niagara 

System,  after  deducting  the  commitments  of  the  Ontario  Power  Company  of 

approximately  108,000  horsepower  other  than  to  the  Niagara  System,  will  be  .114.000  H.  P.  649,000  H.  P. 

The  investments  per  horsepower  of  total  effective  capacity  with  reserve  is $186.00  $116.00 

The   investment   per  horsepower  without  reserve  capacity   is- $210.00  $131.00 

Prodi  Costs : 

Inter 

Que<  nston-Chippawa    $3,450,000  $4,040,000 

Ontario    Power    Co 913,000  913,000 

Administration,    Maintenance    and    Operation: 

Qui  hippawa    344,000  715,000 

Ontario   Power   Co 303,000  303,000 

Water   Power   Rentals 211,000  389,000 

Insurance    30,000  45,000 

Renewal  Reserves : 

Queenston-Chippawa    750,000  877,000 

Ontario    Power    To 390,000  390,000 

Sinking  Fund : 

Queenston-(  'hippawa    1,068,000  1,254,000 

Ontario    Power    Co 512,000  512,000 

Total  Annual  Estimated  Production  Cost $7,971,000  $9,438,000 

Deducting  the  contracts  of  the  Ontario  Power  Co.  with  others  than  the  Niagara 
System,  amounting  to  approximately  $1,278,000  per  annum,  leaves  the  esti- 
mated annual  production  cost  for  the  Niagara  System  of $6,693,000  $8,160,000 

Therefore,  the  average  cost  for  power  production  to  the  municipalities  and  of  the 
Niagara  System  at  the  lni->.s  of  the  generating  plants  of  the  Niagara  Station 
for  each  horsepower-year  of  machine  capacity  without  reserve  is $21.30  $12.60 

Applying  the  diversity  of  15%  used  in  the  previous  analyses  reduces  the  cost  of 
power  per  horsepower-year  purchased  by  the  municipalities  and  companies  of 
the  Niagara    System,   at   the   delivery  points,  to $18.50  $10.95 

To  this  must  be  added  the  cost  per  horsepower-rear  for  transmission  which,   for 

the  Niagara  System  in  the  fiscal  year  of  1920,  was $9.40  $9.40 

The  total  wholesale  cost  for  power  per  horsepower-year  purchased  by  the  mu- 
nicipalities and  companies  of  the  Niagara  System,  when  taking  power  to  the 
extent  and  under  the  conditions  enumerated  above,  will  then  be $27.90  $20.35 
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development  of  650,000  horsepower  with  unlimited 
diversion  amounts  to  approximately  $360,000  per 
annum. 

None  of  these  figures,  however,  can  be  reached 
until  the  demand  of  the  Niagara  System  reaches 
such  magnitude  that  the  Queenston  plant  will  be 
loaded  to  the  extent  above  named. 

Summarization   of  the   Annual   Estimated   Cost   of 

Power    from    the    Queenston-Chippawa 

Development 

The  Queenston-Chippawa  Development  will  start 
operating  with  the  restrictions  in  respect  to  the  use 
of  water  provided  for  in  the  present  International 
Treaty  between  Great  Britain  and  the  United  States. 
This  treaty  may  later  be  modified,  making  available 
more  water  for  use  in  the  Queenston  plant,  but  not 
only  is  this  indefinite,  but  the  diversion  of  water 
which  will  be  allowed  may  be  greater  or  less  than 
the  80,000  cubic  feet  per  second  recommended  by 
General  Taylor  in  his  report  to  the  War  Depart- 
ment of  the  United  States. 

The  estimates  of  the  annual  cost  for  power  to  the 
municipalities  of  the  Niagara  System,  which  have 
previously  been  given,  are  based  upon  three  sets  of 
conditions,  the  first  of  which  is  operation  under  the 
terms  of  the  present  International  Treaty,  the  oper- 
ating condition  of  today ;  the  second  is  that  of 
operating  with  the  diversion  of  water  recommended 
by  General  Taylor,  and  the  third  that  of  operating 
with  an  unlimited  supply  of  water,  a  condition  which 
can  hardly  exist  for  many  years  in  the  future. 

Figure  No.  17  compares  the  resulting  costs  for 
power  chargeable  to  the  municipalities  of  the 
Niagara  System  at  the  busses  of  the  generating 
plants  at  Niagara  Falls.     It  includes  no  provision 


for  the  costs  of  transmitting  power  from  the  power 
plant  to  the  municipalities. 

In  1906  the  Ontario  Power  Commission  estimated 
it  could  produce  power  from  a  100,000  horsepower 
plant  constructed  at  Niagara  Falls  for  $4.95  per 
horsepower-year.  This  cost  was  never  realized,  a^. 
instead,  the  Hydro-Electric  Power  Commission  pur- 
chased power  from  the  Ontario  Power  Co.,  for 
which  it  paid  $9.10  per  horsepower-year  for 
100.000  horsepower.  In  1917  the  Commission  pur- 
chased the  Ontario  Power  Company  and  the  cost 
for  power  produced  therein  rose  to  $12.70  per  horse- 
power-year in  1920. 

With  unlimited  diversion  the  cost  for  power, 
when  the  Queenston-Chippawa  plant  is  constructed 
to  a  capacity  of  275,000  horsepower,  will  be  about 
$21.30,  an  increase  of  approximately  67%  over  that 
of  the  cost  of  producing  power  by  the  Ontario 
Power  Company  in  1920,  and  when  the  Queenston- 
Chippawa  Development  is  ultimately  completed  and 
is  handling  a  load  of  600,000  horsepower  based  on 
the  use  of  20,000  second  feet,  provided  there  is 
sufficient  water  available,  so  that  none  of  the  capa- 
city from  other  power  plants  on  the  Canadian  side 
need  be  shut  down,  the  resulting  cost  of  $12.60  per 
horsepower  year  is  about  equivalent  to  that  of  the 
Ontario  Power  Company  in  1920.  but  it  probably 
is  greater  than  what  it  will  cost  in  future  to  operate 
the  Ontario  Power  Company,  with  the  reductions 
in  labor  and  material  that  have  taken  place  since 
that  date. 

For  those  conditions  where  the  diversion  of  water 
is  limited  by  treaty,  and  which  are  the  conditions 
which  must  be  faced  in  the  operation  of  the 
Queenston-Chippawa  Development,  the  costs  which 
are  higher  are  given  in  Figure  No.  17. 


SECTION    G— (Part  II) 


THE    NIPIGON    DEVELOPMENT     FOR    THE 
THUNDER  BAY  SYSTEM  OF  THE  HYDRO- 
ELECTRIC POWER  COMMISSION  OF 
ONTARIO 

The  Thunder  Bay  System 

The  Thunder  Bay  System,  up  to  about  the  1st  of 
January,  1918,  consisted  of  the  municipality  of  Port 
Arthur,  situated  in  Thunder  Bay  County,  in 
Western  Ontario.  The  assessed  population  of  Port 
Arthur  for  1920  was  15,094  persons.  This  section 
of  the  Province  is  very  sparsely  populated.  The 
only  town  of  any  size  other  than  Port  Arthur, 
within  reasonable  distance,  is  the  City  of  Fort  Wil- 
liam, having  an  assessed  population,  in  1920,  of 
19,886  persons.  Fort  William  at  present  is  fur- 
nished with  its  power  by  the  Kaministiquia  Power 
Company,  Ltd.,  a  private  corporation,  while  Port 
Arthur,  since  the  latter  part  of  1910,  has  received 
its  power  through  the  Hydro-Electric  Power  Com- 
mission of  Ontario,  which  in  turn,  contracted  with 
the  Kaministiquia  Power  Company  for  its  supply. 

In  May,  1917,  the  Hydro-Electric  Power  Com- 
mission made  a  new  contract  with  the  City  of  Port 


Arthur,  which  superseded  the  original  contract 
dated  the  13th  of  January,  1910,  and  in  October, 
1917,  it  also  made  a  contract  with  the  Corporation 
of  the  City  of  Fort  William,  by  which  it  was  at  a 
later  date  to  supply  power  to  that  community.  Since 
these  dates,  it  also  has  contracted  with  the  village 
of  Nipigon,  and  also  with  the  Nipigon  Fibre  & 
Paper  Mills.  Ltd. 

The  Commission's  Contract  with  the  Kaministiquia 
Power  Company,  Limited 

The  Commission's  contract  with  the  Kaministi- 
quia  Power  Company,  dated  September  9,  1909, 
provided  among  others,  the  following  clauses : 

"Section   1.  The  Company  hereby  agrees: 

(a)  At  the  expiration  of  ninety  days' 
notice  in  writing  from  the  Com- 
mission to  the  Company,  to  deliver 
1 100-horsepower  or  more  of  elec- 
trical power  to  the  Commission. 

(b)  At  the  expiration  of  ninety  days' 

notice to   deliver    from   time 

to  time  to  the  Commission  in  blocks 
of   100  horsepower until  the 
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total    amount    so    delivered    shall 
amount  to   10,000  horsepower. 
Section  2.  The  Commission  agrees: 

i  c  )  To  pay  to  the  Company  for 
such  power at  the  follow- 
ing rales  per  horsepower  per 
annum  : 

$17  up  to  2.000  horsepower 
Then  for  all  $16.  up  to  4000-hp. 
Then  for  all  .Si 5.  up  to  6000-hp. 
Then  for  all  $14.  up  to  10,000-hp. 
or  more. 
lion  8.  This   agreement   shall   remain  in 

force  for  ten  years  from  the  ex- 
piration of  the  said  ninety  days' 
notice.  The  Commission  may,  at 
its  option,  continue  this  agreement 
for  one,  two  or  three  further  con- 
secutive terms  of  ten   years  each 

by  giving  notice  in  writing 

at  least  three  years  before  the  ex- 
piration   of    the 

term. 

Section   18.  The  Company  shall 

pay  to  the  Commission  for  any  in- 
terruption of  less  than  one  hour, 
double  the  amount  payable  Tor 
power  which  should  have  been  de- 
livered during  the  time  of  such 
interruption,  and  for  any  interrup- 
tion of  one  hour  or  more,  the 
amount  payable  for  power  which 
should  have  been  delivered  during 
the  time  of  such  interruption  and 
rive     times     the     last     mentioned 

amount  in  addition  thereto 

Section  20.  This  agreement  is  entered  into 
subject  to  the  provision  of  the 
Power  Commission  Act,  and 
neither  the  making  of  this  agree- 
ment nor  anything  herein  contained 
shall,  in  any  way,  limit  or  prejudice 
any  rights  or  powers  which  the 
Commission  may  now  have  to  ex- 
propriate the  plant  and  apparatus 
of  said  Company. 
.Section  28.  Provided  this  agreement  con- 
tinues so  long,  the  Company  shall 
not,  prior  to  the  ninth  day  of 
December,  1926,  directly  or  in- 
directly, supply  power  to  any 
municipality  or  to  any  person,  firm 
or  corporation  therein  while  such 
municipality  is  supplied  by  the 
(  ommission under  a  con- 
tract entered  into  before  the  thirty- 
firsl  day  of  January  1911  and.  .  .  . 
the  Commission  shall  not.... sup- 
ply power  to  any  municipality  or 
to  any  person,  firm  or  corporation 
therein  while  such  municipality  is 
supplied  by  the  Company." 


Wholesale 

Cost  of 

Yr.ir 

Average  HP. 

Power 

1916 

2336 

$37,365 

1917 

2406 

38,488 

1918 

3835 

58,254 

I'M1* 

4565 

68,406 

1 !  121 ) 

5468 

81,945 

By  the  terms  of  its  original  contract  with  the 
Kaministiquia  Power  Company,  Ltd.,  the  Commis- 
sion delivered  power  to  the  municipality  of  Port 
Arthur  at  a  cost  that  could  never  exceed  $17  per 
horsepower-year,  and  which  was  automatically  re- 
duced  as  the  amount  of  power  taken  by  the  Com- 
mission was  increased,  and  this  feature  of  the  con- 
tract gave  the  municipality  of  Port  Arthur  a  virtual 
guarantee  that,  for  at  least  10,000  horsepower  the 
maximum  wholesale  cost  of  power  delivered  by  the 
Commission  would  not,  during  the  next  ensuing 
forty  years,  exceed  $17.  per  horsepower. 

During  the  term  of  the  original  contract  between 
e  I  ommission  and  the  Kaministiquia  Power  Com- 
pany, the  following  amounts  of  power  were  taken 
by  the  City  of  Port  Arthur: 


Whole- 
sale Cost 
per  HP 
$16.00 
16.00 
16.00 
15.00 
15.00 


The  horsepower  given  above  is  not,  however,  the 
total  demand  of  the  City  of  Port  Arthur,  as  this 
municipality  owns  a  hydro-electric  plant  of  2,000 
horsepower  capacity  on  the  Current  River,  from 
vvhich  it  obtains  a  portion  of  its  energy. 

Termination  of  the  Contract  with  the 
Kaministiquia  Power  Co.,  Ltd. 

The  first  ten-year  term  of  the  contract  between 
the  Kaministiquia  Power  Company,  Ltd.,  and  the 
Commission  for  the  supply  of  energy  to  Port  Arthur 
expired  in  December  1920,  and  it  was  therefore 
necessary  for  the  Commission  to  decide  on  or  be- 
fore December  1917  whether  or  not  this  contract 
would  be  renewed. 

Prior  to  that  date,  that  is,  on  January  1,  1917, 
the  Municipality  of  Fort  William  voted  to  take 
power  from  the  Hydro-Electric  Power  Commission, 
and  the  Municipality  of  Port  Arthur  voted  to  make 
a  new  contract  with  the  Commission,  which  would 
-upersede  the  one  then  existing.  In  the  discussions 
prior  to  these  decisions  the  people  were  informed- 
that  by  the  purchase  or  expropriation  of  the 
Kaministiquia  Power  Company,  Ltd.,  or  by  the 
construction  of  a  new  plant,  the  Hydro-Electric 
Power  Commission  would  be  able  to  furnish  them 
with  power  at  lower  rates  than  were  then  in 
existence  in  those  two  cities.  The  proposal  was  put 
to  vote  and  was  carried  by  large  majorities  in  both 
cities.  After  the  rate-payers  of  Port  Arthur  and 
Fort  William  had  so  voted,  the  Commission  offered 
to  purchase  the  property  of  the  Power  Company, 
hut  the  offer  was  not  acceptable  and  the  negotiations 
canu-  to  nothing.  Under  the  Power  Commission 
Act,  and  by  its  contract  with  the  Kaministiquia 
Power  Company,  Ltd.,  the  Commission  had  the 
right  to  expropriate  the  property  of  the  Power 
Company,  the  price  to  he  determined  by  arbitration; 
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but  the  Commission   elected  to  construct   a   hydn> 
electnc~plant  on  the.  NipTffnn  "River. 

The   Present   Contracts   Between   the   Commission 

and  the  Municipalities  of  Port  Arthur 

and  Fort  William 

Under  the  new  contract  between  the  Hydro- 
Electric  Power  Commission  and  the  Corporation  of 
Port  Arthur,  dated  May  7,  1917,  it  is  stated  in 
part : 

"WHEREAS the     Commission 

intends  either  to  purchase,  acquire  or  construct 
generating  stations,  hydraulic  plants,  lines,  sub- 
stations, and  all  works  in  connection  therewith, 
for  the  purpose  of  supplying  power  hereunder, 
or  to  enter  into  an  agreement  with  one  or  more 
power  generating  companies  or  individuals  for 
a  supply  of  power  required  hereunder,  and  to 
construct  the  necessary  stations,  plant,  lines  and 
equipment  to  transmit,  transform  and  deliver 
said  power  to  the  Corporation ;" 

AND  WHEREAS  such  performances 

"Will  be  made  for  the  purpose  of  supplying, 
to  better  advantage,  and  with  greater  efficiency, 
the  power  requirements  of  the  various  munici- 
palities located  in  the  district  of  Thunder  Bay ;" 

"AND  WHEREAS,  in  order  to  meet  such 
changed  conditions,  it  is  the  intention  of  both 
parties  hereto  that  the  present  power  agree- 
ment dated  January  thirteenth  one  thousand 
nine  hundred  and  ten  be  superseded  upon  its 
termination   by  this   agreement." 

The  Commission  agrees  in  part : 

(a)  "To  reserve  for  and  deliver  to  the  Corpora- 
tion on  or  before  the  twenty-sixth  day  of  April, 
one  thousand  nine  hundred  and  twenty,  10,000 
horsepower  or  more  of  electrical  power  or 
energy." 

The  Corporation  of  Port  Arthur  agrees, 
among  others : 

(b)  "To  pay  annually  interest  at  the  rate  pay- 
able by  the  Commission,  upon  the  Corpora- 
tion's  proportionate   part of   all 

monies  expended  by  the  Commission  on  capital 
account  for  the  acquiring  of  properties  and 
rights,  acquiring  and  construction  of  generating 
plants,  transforming  stations,  transmission 
lines,  distributing  stations,  and  other  works 
necessary  for  the  delivery  of  said  electrical 
energy  or  power  to  the  Corporation  under  the 
terms  of  this  contract." 

"And  to  pay  annually  a  sinking  fund  install- 
ment of  such  an  amount  as  to  form,  at  the 
end  of  forty  years,  with  accrued  interest,  a 
sinking  fund  sufficient  to  repay  the  Corpora- 
tion's proportionate  part,  based  as  aforesaid, 
on    all   monies   advanced   by   the    Province   of 

Ontario " 

(d)  "To  take  electric  power  exclusively  from 

the  Commission  during  the  continuance  of  this 

agreement." 

(f)   "To  pay  as  a  minimum  for  three-fourths 


of  the  power  ordered  from  time  to  time  by  the 
Corporation,  and  held  in  reserve  for  it 

4.  "This  agreement  shall  remain  in  force  for 
forty  years  from  the  expiration  of  the  said 
agreement  between  the  parties  hereto,  and  dated 
the  thirteenth  day  of  January  one  thousand, 
nine  hundred  and  ten." 

8.  "It  is  hereby  declared  that  the  Commission 
is  to  be  a  trustee  for  all  property  held  by  the 
Commission,  under  this  agreement,  for  the  Cor- 
poration or  Corporations  supplied  by  the  Com- 
mission; but  the  Commission  shall  be  entitled 
to  a  lien  upon  such  property  for  all  monies  ex- 
pended by  the  Commission  under  this  agreement 
and  not  repaid." 

Mr.  Clarkson,  in  his  audit  of  the  accounts  for  the 
Hydro-Electric  Power  Commission,  for  the  year 
ending  October  31,  1918,  states  with  reference  to 
the  new  arrangements  with  Fort  Arthur  and  Fort 
William  made  by  the  Commission  in  1917: 

"The  terms  of  repayment  by  these  municipali- 
ties of  the  capital  invested  in  the  works  of  the 
system  extend  over  a  period  of  forty  years. 
This  is  a  variance  with  Section  23  of  the  Act, 
which  provides  that  every  municipal  corpora- 
tion under  contract  with  the  Commission  shall 
pay  to  the  Commission,  as  a  part  of  the  costs 
of  power  delivered,  its  proportion  of  an  annual 
amount  sufficient  to  form,  in  thirtv  vears,  a 
sinking  fund  for  the  repayment  of  the  ad- 
vances made  by  the  Province." 

The  contract  does  not  indicate  the  maximum  price 
which  the  municipality  of  Port  Arthur  is  to  pay  for 
power,  and,  in  this  respect,  differs  from  the  Schedule 
A  contracts  between  the  Commission  and  the  various 
municipalities  of  the  Niagara  System  executed  from 
time  to  time. 

On  October  19,  1917,  an  agreement  was  executed 
between  the  Hydro-Electric  Power  Commission  and 
the  Corporation  of  the  City  of  Fort  William,  which, 
in  most  respects,  is  similar  to  that  between  the  Com- 
mission and  Port  Arthur.  The  following  differences 
appear : 

The  Corporation  of  Fort  William  agrees,  in  part : 
(d)  "To  take  all  electric  power  or  energy  in 
excess  of  that  required  to  be  taken  under  said 
power  agreement  with  the  Kaministiquia 
Power  Company,  Ltd.  from  the  Commission, 
during  the  remaining  life  of  said  agreement; 
to  cancel  and  terminate,  at  their  expiration,  the 
said  agreements  with  the  Kaministiquia  Power 
Company,  and  thereafter  take  electric  power 
exclusively  from  the  Commission  for  the  life 
of  the  within  agreement.  Nothing  herein  con- 
tained shall  be  construed  to  compel  the  Corpora- 
tion, during  the  remaining  life  of  the  said 
agreements  with  the  Kaministiquia  Power 
Company  to  ordi  r  part  of  its  power  from  the 
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n,  unless  the  quantity  desired  to  be 

so  taken  can  be  supplied  by  the  Commission  at 
a  cost  equal  or  better  than  the  cost  of  power 
from  the  Kaministiquia  Power  Company,  as 
set  forth  and  contained  in  the  present  agree- 
ments with  the  corporation^  dated  1905  and 
March  14,  1916." 

The  agreement  is  similar  to  the  Port  Arthur 
agreement  in  that  it  calls  for  a  contract  life  of  forty 
years  and  permits  the  municipality  to  retire  its  por- 
tion of  the  investment  through  a  sinking  fund  over 
a  pi  rind  of  forty  years. 

In  March  1916,  the  Kaministiquia  Power  Com- 
pany, Ltd.,  reduced  its  rate  to  the  municipality  of 
Fort  William  to  $20.  per  horsepower-year  tor  power 
delivered  on  the  city's  bus  bars  at  2200  volts,  and 
it  l-  thus  apparent  that  unless  the  Commission  can 
sell  power  to  the  municipality  of  Fort  William  from 
the  Nipigon  Development  for  less  than  $20.  per 
horsepower-year,  that  the  municipality  is  not  bound 
until  after  December  1926  to  take  any  power  from 
the  Commission. 

Power     Available    from    the    Kaministiquia    Power 
Company 

Mr.  Gaby,  in  answer  to  the  question  as  to  why 

the  contract    with   the   Kaministiquia    Power   Com- 
pany, Ltd.,  was  discontinued,  stated: 


"The  contract  between  the  Commission  and 
the  Kaministiquia  Power  Company  expired  on 
December  20,  1020,  and  this  contract  was  dis- 
continued because  the  Kaministiquia  Power 
Company  did  not  have  sufficient  power  available 
to  supply  the  requirements  of  the  district.  The 
municipalities  notified  the  Commission  not  to 
extend  the  contract." 


The  1920  Annual  Report  of  the  Hydro-Electric 
Power  Commission  also  says: 

"During  the  past  ten  years  power  has  been 
supplied  to  Port  Arthur  by  the  Commission 
under  a  contract  for  power  received  from  the 
Kaministiquia  Power  Company.  Ltd.  This 
contract  expires  in  December  l920,  and  at  the 
request  of  the  municipalities  in  this  district,  the 
Commission  commenced  construction  of  a 
development  on  the  Xipigon  River  at  Cameron 
Falls  in  the  Fall  of   1918." 

(  )n  the  other  band,  investigation  discloses  that 
the  Kaministiquia  Power  Company,  having  a  plant 
capacity  of  35,000  horsepower  at  Kakabeka  Falls  in 
I'M 7.  had  available  at  that  time  15,000  horsepower 
oi  excess  capacity  which  was  not  then  contracted 
for,  and  in  addition  owned  the  rights  on  the 
Kaministiquia  River  for  other  developments  of  a 
capacity  equally  as  large  as  that  at  Kakabeka  Falls. 

The  Dominion  Wrater  Power  Branch  of  the  De- 
partment of  the  Interior  of  Canada  reports  that  the 
Xipigon    River    at    Cameron    Falls    has    a    drainage 


;   of  8,940  square  miles  and  that  the  Commi- 
sion's  development  at  this  point  will  operate  under 
a  head  of  72  feet.      The  Water  Power  Branch  fur- 
ther  states  : 

"No  storage  by  artificial  means  is  maintained 
in  the  Xipigon  watershed.'' 

The  same  authority  also  states  that  the  Kaministi- 
quia River  at  Kakabeka  Falls  has  a  drainage  area 
of  2,805  square  miles,  and  that  the  plant  of  the 
Kaministiquia  Power  Company  Limited  at  that  point 
operates  under  a  head  which  varies  from  175  to  185 
feet.  It  further  brings  out  that  the  Kaministiquia 
River  is  served  by  a  storage  reservoir  at  Dog  Lake. 
having  a  surafce  area  of  53  square  miles  and  a 
storage  capacity  of  28,000,000.000  cubic  feet,  and 
that  the  estimated  regulation  of  this  reser\  • 
amounts  to  630  cubic  feet  per  second  at  the  outlet  of 
the  lake.  The  information  with  regard  to  the  stor- 
age reservoir  was  furnished  to  the  Water  Power 
1! ranch  by  the  Hydro-Llectric  Power  Commission 
of  (  >ntario. 

Comparing  the  above  given  characteristics  of 
these  two  rivers,  it  appears  that  the  ratio  of  firm 
power  to  installed  capacity  for  the  Kaministiquia 
Power  Company  for  its  present  capacity  of  35,000 
horsepower  is  somewhat  better  than  for  that  of  the 
proposed  ultimate  development  of  75,000  horse- 
power at  Cameron  Falls  on  the  Xipigon  River.  It 
is  understood  that  there  are  sites  for  additional 
storage  reservoirs  on  both  rivers,  which  can  be  con- 
structed when  business  requirements  warrant  the 
capital  expenditure. 

Mr.  Gaby,  in  the  answers  given  in  Section  A 
states  : 

"The  maximum  demand  for  Port  Arthur  in 
December  1920.  furnished  by  the  Hydro- 
Llectric  Power  Commission  was  6.950  horse- 
power," 

while  Mr.  Pierdon.  the  Accountant  of  the  Commis- 
sion, gives  the  maximum  demand  for  the  fiscal  year 
of  1921  as  8,100  horsepower  for  the  month  of 
February. 

'I"he  Commission  had  the  right  to  contract  for 
10,000  horsepower  under  its  contract  with  the 
Kaministiquia  Power  Company,  and  thus,  three 
years  after  the  termination  of  this  contract  by  the 
Commission,  the  maximum  demand  for  Port  Arthur 
was  about  3,000  horsepower  less,  and  four  years 
alter  the  termination  was  about  2,000  horsepower 
less  than  that  which  the  Commission  had  the  right 
to  take  from  the  Kaministiquia  Power  Companv  by 
the  terms  of  its  contract. 

Since  the  termination  of  the  contract  between  the 
Kaministiquia  Power  Company  and  the  Hydro- 
Electric  Power  Commission,  the  Power  Company 
has  contracted  with  the  Fort  William  Paper  Com- 
panv to  supply  it  with  jxnver.  and  is  delivering  over 
6,000  horsepower  to  that  company  for  a  pulp-mill 
load,  which  has  a  characteristically  high  load  factor. 
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Quality  of  Service  Given  by  the  Kaministiquia 
Power  Company 

The  service  rendered  by  the  Kaministiquia  Power 
Company,  Ltd.,  in  supplying  current  to  the  Commis- 
sion would  appear  to  have  been  satisfactory  from 
comments  given  in  the  Commission's  Annual  Re- 
ports, some  of  which  are  as   follows : 

"There  were  especially  few  interruptions  and 
no  failures  of  the  station  equipment  have  been 
reported."     Annual  Report,  1915,  Page  112. 

"The  Company's  power  supply  to  the  Com- 
mission during  the  year  was  of  the  usual  high 
standard."  Annual  Report,  1916 — Volume  1, 
Page  154. 

"The  Commission  received  first-class  service 
from  the  Kaministiquia  Power  Company,  Ltd. 
during  the  year."  Annual  Report  1917, 
Volume  I,  Page  107. 

"The  quality  of  the  service  supplied  by  the 
Kaministiquia  Power  Company,  Ltd.  was  en- 
tirely reliable."  Annual  Report  1918,  Volume 
I,  Page  145. 

"The  operation  of  the  Thunder  Bay  System 
has  continued  to  be  very  satisfactory  during 
the  year."  Annual  Report  1919 — Volume  II, 
Page   14. 

"The  Kaministiquia  Power  Company,  Ltd. 
have  maintained  a  very  good  standard  of  ser- 
vice." Annual  Report  1920 — Volume  I,  Page 
132. 


Justification  for  the   Nipigon  Development 

Inasmuch  as,  by  the  Commission's  own  state- 
ments, the  service  received  from  the  Power  Com- 
pany was  satisfactory,  and  as  the  evidence  indicates 
that  there  was  ample  power  available  for  the 
municipalities  of  Fort  William  and  Port  Arthur  at 
all  times,  it  would  seem  that  the  only  justifiable 
reason  for  going  into  the  Nipigon  Development 
would  be  that  of  reducing  the  cost  of  power  to  these 
two  municipalities,  and  as  the  preamble  to  the  con- 
tracts with  each  of  these  municipalities  specifically 
-states  that  such  is  the  purpose  of  the  contract,  did 
the  Commission  use  good  judgment  in  starting  the 
construction  of  the  Nipigon  Development  on  behalf 
qf  the  municipalities  at  the  time  it  did? 

It  is  evident  that  at  the  time  the  Commission 
started  work  on  the  Nipigon  project,  that  is,  in  1918, 
it  felt  that  the  development  would  be  one  which 
could  be  cheaply  constructed.  This  is  brought  out 
by  Sir  Adam  Beck's  statement  before  the  Commit- 
tee on  Water  Power  of  the  House  of  Representa- 
tives in  Washington,  on  April   15,   1918: 

Mr.  Hamilton:  "Now  is  the  development  of 
Niagara  to  cost  less  per  horse- 
power than  the  development 
of  smaller  powers?" 

Sir  Adam  Beck:     "Yes,  it  costs  less  than  some 


of  them,  but  not  all  of  them. 
Between  Lake  Nipigon  and 
Lake  Superior  there  are  two 
developments  totaling  135,000 
horsepower  that  compare 
favorably  with  Niagara  or 
cheaper." 

Description  of  the  Nipigon  Development 

The  Commission  evidently  was  considering  the 
Nipigon  Development  prior  to  1917,  as  the  annual 
report  for  that  year,  Volume  III,  Page  2,  states: 

"In  October,  1917,  arrangements  were  made 
for  surveys  on  the  lower  power  sites  on  the 
Nipigon.  .  .  .  From  data  now  available,  it 
is  expected  .  .  .  the  survey  will  demonstrate 
the  feasibility  of  a  development  below  Camer- 
on's Pool  .  .  .  with  a  possible  ultimate  capa- 
city of  100,000  horsepower." 

Sir  Adam  Beck,  in  his  1920  report  states : 

"Construction  was  actuallv  commenced  in 
1918." 

The  1919  annual  Report  of  the  Commission  de- 
scribes the  development  as  finally  decided  upon. 

"This  development  is  being  installed  on  the 
Nipigon  River  at  Cameron's  Falls,  about  15 
miles  above  Nipigon  Village  on  the  Canadian 
Pacific  Railway.  The  drainage  area  of  the 
river  at  this  point  is  9,100  square  miles.  ..." 

"Owing  to  the  inaccessibility  of  the  power 
site,  it  was  found  necessary  to  build  a  standard 
gauge  railroad,  approximately  one  mile  in 
length.   ..." 

"A  dam  consisting  of  a  gravity  section 
with  about  five  sluices  will  ultimately  be 
installed.   ..." 

"The  turbines  are  12,600  horsepower  .  .  . 
operating  under  72  feet  head.  .  .  .  The  present 
installation  will  consist  of  two  units,  but  will 
ultimately  be  six." 

"Early  in  the  year,  surveys  were  undertaken 
tor  a  110,000  volt  transmission  line  between 
Cameron's  Falls  on  the  Nipigon  River  and  the 
terminal  cities  of  Port  Arthur  and  Fort  Wil- 
liam. Work  was  undertaken  in  the  Spring  of 
1919  on  a  110,000-volt  wood  pole  line. 

"This  line  is  69  miles  long,  and  it  is  intended 
that  it  should  deliver  from  17,000  to  30,000 
horsepower  to  the  terminal  cities. 

"The  initial  installation  (Port  Arthur-Nipi- 
gon  Transformer  Station)  will  consist  of  one 
(1)  110,000-volt  line  equipment;  four  (4) 
4000-Kva.  single-phase,  water-cooled  trans- 
formers and  four  (4)  22,000-volt  feeder 
equipments." 
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Power   Contracts   Held   by  the  Commission 

going  into  this  development  the  Commission 
apparently  possessed  signed  contracts  for  a  total  of 
only  13,000  horsepower,  and  of  this  it  could  hold  the 
municipalities  of  Port  Arthur  and  Fort  William 
msible  for  only  9,750  horsepower  under  the 
terms  of  the  contracts.  At  about  the  time  the  Com- 
mission  started  the  Nipigon  Development,  the 
Province  made  certain  concessions  known  as  the 
"Sturgeon  Timber  Concession"  to  Mr.  J.  J.  Carrick, 
who  later  transferred  these  to  Mr.  L.  L.  Alsted, 
who,  in  turn,  formed  the  Great  Lakes  Pulp  &  Paper 
(  Company,  and  the  Commission  was  in  hopes  of  ob- 
taining from  that  company  a  contract  for  20,000 
horsepower  for  use  in  this  pulp  mill.  However,  the 
Great  hakes  Pulp  &  Paper  Company  never  entered 
into  a  contract  with  the  Commission  for  the  pur- 
chase nf  power  and  as  late  as  1920  was  negotiating 
with  the  Kaministiquia  Power  Company  for  a  supply 
of  power,  which  contract  they  were  unable  to  con- 
summate, as  the  Kaministiquia  Power  Company, 
Ltd.,  meantime  had  contracted  with  the  Fort  Wil- 
liam Paper  Company  for  the  larger  portion  of  its 
surplus  power,  including  that  then  being  supplied  to 
the  Hydro  at  Port  Arthur. 

The  City  of  Port  Arthur  made  a  contract  with  the 
Kaministiquia  Pulp  Company,  which  commenced 
operation  in  February,  1921,  but  which  operated  only 
for  six  weeks  and  has  been  closed  down  since  that 
time.  This  contract  was  for  not  less  than  1500 
horsepower,  nor  more  than  3000  horsepower  for  a 
period  of  ten  years,  at  a  rate  of  $1.  per  horsepower 
per  month  of  maximum  demand,  plus  1.75  cents  per 
kw-hr.  for  the  first  fifty  hours  used  per  month  of 
maximum  demand,  plus  1  cent  per  kw-hr.  for  all 
current  used  in  excess  thereof.  This  contract  car- 
ried a   15%  discount  for  22,000  volts  delivery. 

In  addition  to  this,  the  Flydro-Electric  Power 
Commission  has  contracted  to  supply  the  Village  of 
Nipigon,  but  as  yet  has  not  started  to  deliver  it 
power.  It  also  was  supplying-  the  Nipigon  Fibre  & 
Paper  Mills,  Ltd.,  located  at  Nipigon,  with  between 
3000  and  4000  horsepower  up  to  about  December, 
1921,  when  that  mill  was  closed,  and  operations  have 
not  been  resumed.  Power  was  sold  to  the  latter 
company  at  110,000  volts  at  a  price  quoted  as  $24. 
per  horsepower  for  the  first  4000  horsepower  year, 
$22  per  horsepower  for  all  power  up  to  6000  horse- 
power, $21  per  horsepower  vear  for  all  power  up  to 
8000  horsepower,  and  $18.50  per  horsepower  year 
for  all  power  up  to  10,000  horsepower  year  or  in 
excess  of  that  amount.  This  contract  was  fur  a 
term  of  ten  years  and  evidently  is  the  contract  re- 
ferred to  by  Air.  Gaby  in  his  answers  to  the  ques- 
tions relative  to  Nipigon  contained  in  Section  A. 

it  should  he  understood  that  none  of  these  con- 
tracts, except  those  with  the  municipalities  of  Port 
Arthur  and  Fort  William,  was  signed  at  the  time 
the  Nipigon  project  was  inaugurated. 

Estimated   Cost  of  the   Nippon   Development 

The  only  estimated  cost  on  the  Commission's 
records  prior  to  the  statement   made  by  Mr.   Gaby 


is  contained  in  the  Clarkson  report  for  the  year 
ended  October  31,  1919.  Mr.  Clarkson,  in  that 
report,  states : 

"In  the  Fall  of  1918,  the  Commission  com- 
menced construction  of  a  power  development 
on  the  Nipigon  River  which,  according  to  esti- 
mates of  engineers  of  the  Commission,  is  ex- 
pected to  cost  between  $4,000,000  and 
$5,000,000  when  complete.  The  amount  of 
power  to  be  generated  by  the  development  will 
be  considerably  in  excess  of  the  requirements 
of  the  Cities  of  Port  Arthur  and  Fort  William, 
with  which  contracts  have  been  executed  and 
approved  by  the  Legislature.  The  Commission 
contemplates  the  sale  of  this  excess  power  to 
pulp  and  paper  mills,  but  to  this  point  contracts 
covering  the  same  have  not  been  executed. 
Certain  issues  exist  with  regard  to  the  sale  of 
such  power  and  the  probable  cost  of  power  to 
the  Cities  of  Port  Arthur  and  Fort  William 
and  the  attention  of  the  Government,  the  Com- 
mission and  municipalities  is  now  directed 
toward  the  same." 

With  regard  to  the  cost  of  the  Nipigon  Develop- 
ment, the  following  is  stated  in  the  Commission's 
Annual  Report  for  the  fiscal  year  of  1920: 

"The  work  of  constructing  this  plant  was 
held  up  considerably  on  account  of  adverse  con- 
ditions of  labor  and  material,  with  a  consequent 
increase  in  capital  cost,  and  as  the  Commission 
was  advised  by  the  Kaministiquia  Power  Com- 
pany, Ltd.,  that  this  contract  could  not  be 
temporarily  extended  beyond  the  date  of  ex- 
piration ...  it  was  therefore  necessary  to 
rush  the  construction  to  completion  with  a  re- 
sulting increase  in  the  expenditure  over  the 
estimated  cost  of  completing  this  work  under 
normal  conditions." 

Mr.  Gaby,  in  his  answers  to  the  questions  in  Sec- 
tion A,  states : 

"The  original  estimated  cost  of  the  generating 
station,  including  step-up  transformers  of 
110,000-v.  for  30,000  horsepower,  transmis- 
sion lines,  65  miles  in  length,  110,000  volt  step 
down  transformer  station  in  Port  Arthur  for 
30,000  horsepower,  on  conditions  obtained  dur- 
ing construction  as  submitted  to  Government — 
$6,472,479." 

Mr.  Gaby  further  states  that: 

"The  amount  spent  on  the  Nipigon  Develop- 
ment to  October  31,  1921,  was  $6,387,136.56 
and  that  all  the  work  as  provided  for  in  the 
estimates  was  completed  as  of  that  date  with 
the  exception  of  stripping  forms  off  a  part  of 
the  concrete  on  the  dam." 


The  total  investment  of  the  Commission  on  the 
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Thunder  Bay  System  as  of  October  31,  1921,  inclu- 
sive of  both  the  Nipigon  Development  and  the  in- 
vestments previously  made  in  transmission  lines  and 
sub-stations,  according  to  Mr.  Pierdon,  the  Commis- 
sion's Accountant,  was  $6,477,212.01.  Neglecting 
all  variations  in  the  above  figures,  and  using  Mr. 
Gaby's  statement  as  to  the  estimated  cost  ior  _a. 
30,000  horsepower  development,  namely  $6,472,479 
the  investment  cost  per  horsepower  for  such  a  de- 
velopment would  be  $216.  and  the  annual  cost  of 
power  delivered  to  the  municipalities  of  Fort  Wil- 
liam and  I'ort  Arthur  would  have  been  about  $22.00 
per"  horsepower-year,  allowing  about  10.2%  of  capi- 
tal expenses  for  all  operating  and  fixed  charges, 
providing  no  allowance  for  reserve  equipment,  but 
providing  for  the  ratio  between  average  horsepower 
paid  for  and  the  capacity  of  the  plant.  This  is  $2.00 
per  horsepower-year  in  excess  of  what  tTmnunici- 
pality  of  FortAWilliam  is  now  paying  to  the 
Kaministiquia  Power  Company,  Ltd.,  and  $7.00  per 
horsepower-year  in  excess  of  what  the  Commission 
was  paying  for  power  delivered  to  Port  Arthur  from 
the  same  company. 

Acting  as  trustee  for  the  municipalities  of  Port 
Arthur  and  Fort  William,  it  was  evidently  the  judg- 
ment of  the  Commission  that  the  construction  of  the 
Nipigon  Development  was  for  their  best  interests, 
nothwithstanding  that  at  the  time  they  started  this 
development,  the  prices  of  material  and  labor  were 
high  and  were  mounting,  and  that  Canada  was  in- 
volved in  the  World's  War  and  could  readily  utilize 
all  capital  available  for  the  consummation  of  its  war 
requirements.  The  situation  was  one  which  could 
have  readily  been  deferred  until  materials  and  labor 
!  prices  had  decreased,  as  not  only  was  power  sold 
i  to  these  two  municipalities  at  the  time  at  a  reason- 
able and  even  low  price,  but  there  was  no  urgency 
for  additional  capacity  for  the  purpose  of  turning 
out  munitions,  such  as  existed  around  the  big  indus- 
trial sections  at  Hamilton  and  Toronto. 

The    Estimated    Annual    Cost    of    Power    to    Port 
Arthur  and  Fort  William 

On  the  basis  of  the  work  completed  to  October 
31,  1921,  the  Commission,  both  in  the  old  and  new 
iaciiifies,  rTaTHa^sted  $6,477,212.01  in  the  Thunder 
fvestmenfis  userFas  tne  basis 


Bay  System,  and  t 

of  estimating  the  cost  of  power  to  Port  Arthur  and 

Fort  William. 

During  the  fiscal  year  of  1921,  after  the 
Kaministiquia  Power  Company,  Ltd.  ceased  to  de- 
liver power,  the  power  was  furnished  to  Port 
Arthur  by  the  Nipigon  Development.  The  loads 
upon  this  development,  as  furnished  us  by  Mr.  S. 
Richardson  of  the  Operating  Department  of  the 
Commission,  varied  from  a  peak  load  of  6800-kw. 
in  January  1921  to  9200-kw.  in  October  1921  and 
of  this  peak  that  delivered  to  Port  Arthur  varied 
between  4200-kw.  in  June  1921  to  5520-kw.  in 
October  of  the  same  year. 

In  the  same  statement,  Mr.  Richardson  gives  the 
nominally  installed  capacity  of  Nipigon  in  kilowatts 
as    10,600-kw.    for  the   months   of    December    1920 


and  January  1921,  and  for  the  balance  of  the  year 
as  21,200.  However,  of  this  he  states  that  there  was 
available  only  6600-kw.  for  the  first  two  months  and 
13,200-kw.  for  the  balance,  as  the  plant  was 
operating  under  a  lower  head  than  that  for  which 
it  was  designed,  and  will  do  so  until  the  completion 
of  the  dam. 

At  the  time  the  Nipigon  Plant  began  operating, 
the  Commission  had  three  contracts  signed  for  the 
use  of  power.  Those  with  Port  Arthur,  Fort  Wil- 
liam and  the  Nipigon  Fibre  &  Paper  Company. 
Port  Artuhur  started  to  take  power  in  December 
1920  and  the  Nipigon  Fibre  &  Paper  Company 
started  to  take  power  in  about  May  1921,  but  as 
vet  Fort  William  has  taken  no  power  upon  its 
contract. 

The  contract  with  the  Nipigon  Fibre  &  Paper 
Company  dated  October  1,  1921,  guarantees  to  the 
Commission  a  minimum  of  3000-horsepower  and  the 
Commission  agrees  to  reserve  power  for  the  use  of 
the  company  in  blocks  of  1000-horsepower  up  to  a 
maximum  of  8000-horsepower.  During  the  year, 
this  company  was  charged  with  a  minimum  load 
of  3016-horsepower  and  a  maximum  of  4090.8- 
horsepower  in  the  month  of  September.  We  are 
informed  by  Mr.  Richardson  that  this  plant  at  the 
present  moment  is  completely  closed  down  and  is 
taking  no  power  from  the  Commission.  The  aver- 
age amount  of  power  taken  by  the  company  during 
the  six  months  it  operated  in  1921  was  3520-horse- 
power. 

The  average  horsepower  taken  by  Port  Arthur 
from  the  Commission  during  the  fiscal  year  of  1921 
varied  monthly  from  a  minimum  of  5824-horse- 
power  in  June  to  a  maximum  of  7399-horsepower  in 
<  >ctober,  the  average  for  the  year  being  7030.09- 
horsepower. 

Using  as  the  estimated  cost  of  the  development, 
the  actual  investment  of  the  Commission  as  of 
(  (ctober  31,  1921,  the  operating  costs  should  be 
approximately  as  follows : 

Interest    $402,000^ 

Administration,       maintenance      and 

operation  for  plant 50,000  * 

Line  and  sub-station  operation 20,600  / 

Renewal   Reserve    80,900  / 

Sinking   Fund   Reserve 115,000   • 

$668,500  ' 
(  redit  for  power  sold  to  the  Nipigon 
Fibre     &      Paper     Company — 3520 
horsepower  @  $24 ". 84,500 

Net  cost  of  power  delivered  to  Port 

Arthur   $584,000 

Interest  has  been  taken  at  the  rate  specified,  inas- 
much as  Mr.  Pierdon  states  that  it  is  the  Commis- 
sion's intention  to  have  the  Thunder  Bay  System 
stand  on  its  own  feet.  The  operating  costs  for  the 
plant  arc  based  on  the  operating  costs  for  the  On- 
tario Power  Company,  and  for  lines  and  substations, 
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have  been  based  on  the  analysis  of  the  cost  of  such 
operation  in  the  Superpower  Report,  while  the  rates 
for  renewal  reserve  are  also  based  on  the  rates 
used  in  that  report,  with  a  4'/,  improvement  on 
money,  instead  of  the  7%  improvement,  as  used  in 
the  Superpower  Report. 

Port  Arthur  in  1921  purchased  an  average  of 
7030-horsepower  from  the  Commission  and  this, 
when  applied  to  the  cost  of  power  chargeable  to  it 
under  the  Tower  Commission  Act.  makes  Porl 
Arthur  liable  for  power  at  the  rate  of  $83.00  pet 
horsepower-year. 

During  the  year  of  1921,  however,  the  Commis- 
sion charged  Port  Arthur  an  interim  rate  of  $19.75 
per  horsepower-year  plus  $517.22  per  month.  The 
latter  item  of  this  rate  is  to  cover  interest  and  sink- 
ing fund  on  investments  made  by  the  Commission 
on  low  tension  equipment  for  the  municipality  of 
Port  Arthur.  It  should  also  be  noted  that  the  con- 
tract for  the  municipality  of  Port  Arthur  is  on  the 
basis  of  that  municipality  taking  10,000  horsepower, 
under  which  agreement  it  should  pay  for  a  minimum 
of  75%  or  7.500  horsepower.  This  has  not  been 
done  for  the  year  of  1921. 

Crediting  the  $584,000,  chargeable  to  the  munici- 
pality of  Port  Arthur  for  power  from  Nipigon 
development  in  1921  with  the  interim  rate  quoted, 
which  totals  $203,707,  leaves  an  excess  cost  of  power 
to  the  municipality  of  Port  Arthur  of  $380,293,  to 
be  billed  against  them  in  the  13th  bill,  providing  the 
Power  Commission  Act  is  strictly  adhered  to. 

The  capacity  of  the  present  installation  at  Nipigon 
is  25,000  horsepower  in  two  units  and  neglecting 
the  question  of  adequate  reserve,  it  is  estimated  that 
this  plant  could  sell  an  average  of  20,000  horsepower 
per  annum  from  which  to  derive  revenue.  Port 
Arthur  and  Fort  William,  were  they  to  take  their 
quotas  contracted  for  in  1917,  would  absorb  13.000 
horsepower  of  this,  leaving  7,000  horsepower  to  be 
sold  to  the  Nipigon  Fibre  &  Paper  Company  if  it 
should  again  resume  operations.  Crediting  the  total 
estimated  annual  cost  of  operating  of  $668,500,  With 
the  sale  of  7,000  horsepower  to  the^aper  Company 
at  $21.00  per  horsepower  year  or  $147,000,  leaves 
$521,500,  chargeable  to  the  municipalities  of  Fort 
William  and  Port  Arthur,  which  would  be  at  the 
rate  of  $40.10  per  horsepower-year,  providing  they 
took  the  13,000  horsepower  contracted  for.  This 
rate  would  be  $20.10  in  excess  of  the  $20.00  per 
horsepower  year  rate  now  being  paid  by  the  munici- 
pality of  Fort  William  to  the  Kaministiquia  Power 
Company,  Ltd..  and  would  be  about  $21.20  per 
horsepower-year  in  excess  of  the  interim  rate  that 
Port  Arthur  might  expect  to  earn  under  its  old 
contract  when  taking  10,000  horsepower.  The 
annual  increased  cost  of  power  to  these  municipali- 
ties under  the  conditions  of  the  Nipigon  development 
fully  loaded  to  its  present  capacity,  would  amount 
to  about  $60,300.  for  Fort  William  and  $212,000, 
for  Port  Arthur. 

Not  considering  investments  in  the  facilities  for 
Port  Arthur  under  the  old  agreement,  nor  consider- 
ing the  added  investment  required  to  deliver  power 


to  Fort  William  from  the  present  transformer  sta- 
tion at  the  terminus  of  the  Nipigon  Line,  it  is 
estimated  that  the  cost  to  complete  the  Nipigon 
Development  with  adequate  transmission  lines  and 
sub-station  equipment  .so  that  the  entire  development 
will  have  a  capacity  of  75,000  horsepower,  is  S(V 
386,500.  This  figure  is  based  on  the  estimates  given 
by  Mr.  Gaby  plus  the  necessary  additions  to  bring 
the  installation  from  25,000  horsepower  up  to  its 
ultimate  capacity.  The  annual  operating  cost  on  the 
ultimate  installation  under  this  condition  is  estimated 
to  be  as  follows : 

Interest    $586,000 

Plant  Administration,  Operation  and 

Maintenance    150,000 

Operation  of  Lines  and  Substations.  26,000 

Renewal  Reserve   117,000 

Sinking  Fund    210,000 

Total     $1,089,000 

From  Mr.  Gaby's  statement  in  Section  A,  it  is 
apparent  that  the  Commission  believes  that  the 
Nipigon  Fibre  &  Paper  Company  will  ultimately 
take  16,000  horsepower.  Crediting  this  total  annual 
sale  of  16,000  horsepower  at  $18.50  or  $296,000 
leaves  $793,000  as  the  portion  of  the  cost  to  be 
borne  by  other  consumers.  The  commercial  output 
of  the  plant  should  be  about  60,000  horsepower  of 
salable  power  and  after  deducting  the  16,000  horse- 
power assumed  to  be  taken  by  the  Nipigon  Fibre  & 
Paper  Company,  there  is  left  44,000  horsepower 
available  to  other  consumers  at  a  cost  of  $793,000 
which  would  bring  the  net  cost  at  $18.03  per  horse- 
power-year. 

Under  its  contract  with  the  Kaministiquia  Power 
Company,  Limited,  the  Commission  could  purchase 
power  in  quantities  of  6,000  horsepower  or  more, 
for  $14.00  per  horsepower  per  annum,  so  that  the 
excess  cost  to  Port  Arthur,  even  under  the  ultimate 
development,  will  be  in  the  neighborhood  of  $4.03 
per  horsepower-year.  If  Fort  William  should  take 
power,  the  cost  of  it  would  be  $1.97  per  horsepower- 
year  less  at  the  Port  Arthur  Terminal  than  it  is  now- 
paying  for  2,200-volt  power  delivered  on  its  own 
bus  bars.  As  to  whether  the  cost  of  the  line  between 
the  terminal  transformer  station  at  Port  Arthur 
and  Fort  William,  together  with  the  cost  of  trans- 
forming down  to  2,200-volt,  would  absorb  all  of  this 
gain,  it  is  impossible  to  say  with  the  data  at  hand. 

The  above  three  comparisons  as  to  the  annual 
cost  of  power  to  the  municipalities  of  Port  Arthur 
and  Fort  William  bring  out  that,  until  the  Nipigon 
Development  has  been  built  up  to  its  ultimate  capac- 
itv,  there  is  no  possibility  of  approaching  the  costs 
of  power  enjoyed  by  these  municipalities  before  the 
Nipigon  Development  was  gone  into  and  it  will  be 
interesting  to  learn  how  the  excess  cost  of  these 
municipalities  will  be  dealt  with  by  the  Commis- 
sion until  such  time  as  the  ultimate  development  is 
reached. 
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Figure    13 

The  power  plant   capacities   avail- 
able   to   the  people   of    the 
several   systems    served 
by   the   H.E.P.C. 
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Comparison  of  the  Capacity,  per  Capita,  Installed 
for  the   Thunder  Bay  System   to   That  for 
the  Other  Systems  of  the  Hydro- 
Electric  Power  Company 

The  population  served  by  the  Hydro-Electric 
Power  Commission  on  the  Thunder  Bay  System, 
including  Fort  William,  is  about  35,000  persons. 
The  present  capacity  of  the  Nipigon  plant  of  25,000 
horsepower  gives  a  capacity  of  715  horsepower  for 
each  1,000  or  population,  while  the  ultimate  capac- 
ity of  75,000  horsepower  will  give  more  than  2.0(H) 
horsepower  of  capacity  available  to  each  1,000  of 
population. 

The  Kaministiquia  Power  Company  has  also  35,- 
000  horsepower  to  be  disposed  of  in  this  same  dis- 
trict, so  that  the  combined  capacity  of  the  present 
Nipigon  Development  and  that  of  the  Kaministiquia 
Power  Company  amounts  to  about  1,700  horsepower 
for  each  1,000  of  population,  and  the  combination 
of  the  ultimate  development  at  Nipigon,  and  the 
present  development  of  the  Kaministiquia  Power 
Company  will  amount  to  more  than  3,000  horse- 
power for  each  1,000  of  population. 

Figure  No.  18  shows  the  relative  amounts  of 
capacity  which  the  Commission  has  made  available 
to  each  of  its  several  systems  in  the  year  1920.  The 
capacity  available  to  the  Niagara  System  given  in 
the  figure  is  inclusive  of  the  power  purchased  from 
the  Toronto  Power  Company  and  the  Canadian 
Niagara  Power  Company,  but  is  exclusive  of  the 
power  exported  to  the  United  States  by  the  Ontario 
Power  Company. 

The  power  for  the  St.  Lawrence  System  and  the 
Ottawa  System  is  entirely  purchased  and  does  not 
contain  any  capacity  owned  by  the  Commission. 

Comparing  the  power  available  to  the  Thunder 
Bay  System  with  that  of  the  other  systems,  shows 
it  to  be  nearly  twice  as  great  as  the  Muskoka 
System,  which  is  nearest  to  it  in  the  amount  of 
power  available  per  capita,  and  to  be  over  four 
times  as  great  as  that  available  to  the  Niagara 
System  from  the  power  facilities  of  the  Commis- 
sion. Considering  all  of  the  power  capacity  available 
to  the  Thunder  Bay  District,  whether  owned  by 
private  corporations  or  Governmental  agencies,  the 
amount  available  is  nearly  five  times  that  available 
from  all  sources,  both  private  and  Governmental,  to 
the  Niagara  System,  at  the  present  time,  and  on  the 
basis  of  the  ultimate  proposed  development  for 
Nipigon  and  Chippawa,  the  amounts  of  power 
available  to  the  Thunder  Bay  District  per  capita 
will  be  nearly  four  times  as  great  as  that  to  the 
Niagara  District. 

The  Results  of  the  Nipigon  Development 

It  would  seem  from  what  has  been  previously 
brought  out  that  the  Hydro-Electric  Power  Commis- 
S%\on  not  only  used  poor  judgment,  from  a  financial 
standpoint,  in  going  into  the  Nipigon  Development 
when  they  did,  but  from  an  engineering  standpoint, 
its  judgment  does  not  seem  to  have  been  of  the  best 
in  tying  up  an  important  municipality  such  as  Port 
Arthur  to  a  power  plant  located  69  miles  away  with 


only  a   single  circuit    110,000-volt    wooden   pole   line 
running  through  a  very  sparsely  settled  district. 

The  citizens  of  Fort  William  and  Port  Arthur 
are  apparently  alarmed  at  the  cost  of  power  con- 
fronting them  should  the  Power  Commission  Act 
be  rigidly  adhered  to  and  both  of  these  cities  have 
sent  delegations  to  d'oronto  to  endeavor  to  obtain 
relief.  At  a  meeting  between  the  Utilities  Com- 
mittee of  Fort  William  and  Mr.  T.  E.  James, 
Representative  of  the  Hydro-Electric  Power  Com- 
mission on  October  5th,  1921,  Mr.  C.  E.  Chapp1e, 
Chairman  of  the  Utilities  Committee,  said  that  the 
Hydro-Electric  Power  Commission  held  out  as  an 
inducement  to  the  city  before  the  by-law  was  passed 
that  the  price  of  power,  then  $20.00  per  horsepower- 
year,  would  be  reduced,  but  since  that  time  every 
estimate  as  to  the  cost  of  power  had  been  worse 
than  the  last  until  it  had  reached  a  price  of  $25.00 
per  horsepower-year.  It  was  said  at  this  meeting 
that  the  Commission  had  promised  to  submit  a  firm 
price  for  power  in  writing  to  the  city  oi  fort  Wil- 
liam, but  that  such  had  not  as  yet  been  done. 

Mr.  lames,  the  Commission's  representative, 
stated  at  the  meeting  that  he  had  received  a  wire 
from  the  Commission,  saying  that  the  price  of 
power  to  Fort  William  and  Port  Arthur  was  to  be  at 
a  rate  of  $25.00  per  horsepower-year  based  on  a 
delivery  of  40.000  horsepower,  which,  he  said,  was 
to  cover  all  costs,  including  duplicate  transmission 
lines  from  Nipigon.  Mr.  James  further  stated  that 
the  interim  rate  quoted  to  the  Village  of  Nipigon 
would  be  $36.00  per  horsepower-}  ear  for  ten  horse- 
power. 

Premier  Drury,  expressing  himself  with  regard 
to  the  recommendation  of  a  flat  rate  for  power 
delivered  in  Fort  William  from  the  Nipigon  Devel- 
opment, said  in  an  address  made  during  July  1921, 
that  it  would  be  an  exceedingly  dangerous  precedent 
to  establish.     He  also  said : 

"I  am  not  sure  that  I  have  the  solution  to  the 
problem,  but  it  is  a  situation  that  must  be  met. 
The  Government  must  meet  the  problem.  I 
am  not  sure  that  it  would  be  met  by  the  Pro- 
vince assuming  the  liability.  Someone,  I  must 
saw  has  been  guilty  of  lack  of  foresight  in  this 
development.  It  is  a  development,  I  believe, 
beyond  your  situation.  Fort  William,  by  a  vote 
of  its  citizens,  committed  itself  to  the  plan. 
There  must  not  be  talk  now  of  "kicking  over  the 
traces."  I  am  sure  a  solution  will  be  found  in 
a  much  better  way." 

The  Premier  was  referring  to  the  possibility  of 
the  Province  taking  over  the  Nipigon  Development 
and  wiping  out  a  part  of  the  cost  thereof,  in  order 
that  power  could  be  sold  to  the  municipalities  at  a 
rate  nearer  to  what  they  had  been  paying  in  the 
past.  Such  a  plan,  however,  would  subsidize  the 
Hydro-Electric  Power  Commission  and  would  make 
the  general  tax-payer  of  the  Province  of  Ontario 
pay  by  taxes  a  portion  of  the  interest  and  other  fixed 
charges  which,  by  the  Power  Commission  Act, 
should  be  directly  met  by  the  power  consumer. 
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SECTION  H— PART  II 


i!  VTES  FOR  POWER  TO  THE  PEOPLE  OF 
ONTARIO  USING  HYDRO-ELECTRIC  POWER 
SERVICE  AM)  COMPARISONS  OF  THE  RATE- 
\I\KING  METHODS  EMPLOYED  BY  THE 
HYDRO-ELECTRIC  POWER  COMMISSION  TO 
THOSE  OF  THE  CALIFORNIA  RAILROAD 
COMMISSION 

Powers  of  the  Hydro-Electric  Power  Commission 
with   Respect  to  the  Regulation  of  Rates 

By  the  Power  Commission  Act  and  its  amend- 
ments the  Hydro-Electric  rower  Commission  is 
given  authority  to : 

(a)  Adjust  the  wholesale  rates  to  the  several 
municipalities  taking  power,  at  the  end  of  each 
year,  so  these  rates  shall  represent  each  muni- 
cipality's proportional  cost    for  the  service; 

(b)  To  make  and  regulate  the  retail  rates  that 
shall  be  charged  by  the  Municipal  Commissions 
to  the  individual  customers  taking  power  there- 
from ; 

(c)  To  make  rates  to  companies  located  with- 
out the  precincts  of  the  municipalities,  and  with 
the  permission  of  the  Municipal  Commissions, 
to  make  rates  to  companies  located  within 
municipal  precincts. 

The  Power  Commission  Act  does  not  grant  the 
Hydro-Electric  Power  Commission  any  authority 
over  the  rates  that  shall  be  charged  by  power  com- 
panies privately  owned  and  operated. 

The   Several   Classes   of   Rates   for  the   Governmen- 

tally  Owned   Electric  Utilities  in  the 

Province  of  Ontario 

In  discussing  the  rates  charged  by  the  government 
electric  utilities  of  Ontario,  a  very  clear  conception 
must  always  he  home  in  mind  as  to  which  class  of 
rate  is  under  discussion.  As  is  brought  out  in  the 
opening  paragraph  of  this  section,  the  Hydro- 
Electric  Power  Commission  wholesales  power  to 
the  municipalities,  who  in  turn  retai1  power  to  the 
individual  customers.  The  Commission  further 
retails  power  to  individual  industrial  companies, 
particularly  when-  such  companies  are  not  located 
within  the  boundaries  of  the  municipalities. 

In  making  comparisons  between  the  rates  in 
force  for  the  government  electric  utilities  in  Ontario 
and  those  for  private  companies,  located  either  with- 
in Canada  or  in  the  States,  it  is  not  uncommon  to 
see  the  wholesale  "interim"  rate  charged  by  the 
Commission  to  the  municipalities  compared  with  the 
rate  charged  by  private  companies  to  their  ultimate 
consumers.  This,  of  course,  is  an  erroneous  com- 
parison and  could  lead  to  the  belief  thai  the  rales 
charged  by  the  government  electric  utilities  of 
Ontario  are  much  lower  than  they  are  in  fact. 

Wholesale    Interim    Hates 

The  Power  Commission  Act  provides  that  power 
shall  he  sold  at  cost  to  each  of  the  several  munici- 


palities, taking  power  from  the  Hydro-Electric 
Power  Commission.  In  order  that  the  municipali- 
ties may  be  billed  monthly  for  power  used,  the 
Hydro-Electric  Power  Commission  estimates  the 
cost  of  power  per  horsepower-year  to  each  munici- 
pality, and  hills  at  the  end  of  the  month  the  several 
municipalities  on  the  basis  of  this  estimate,  which 
is  termed  in  the  Annual  Reports  and  other  docu- 
ments of  the  Commission  the  "Interim  Rate." 
Municipalities  purchase  power  from  the  Commission 
on  the  basis  of  the  maximum  twenty-minute  peak 
for  each  month ;  however,  where  a  municipality 
takes  less  than  75%  of  the  amount  of  power  con- 
tracted for,  it  is  hilled  for  75%  of  the  contracted 
amount  of  power. 

At  the  end  of  the  year  the  Hydro-Electric  Power 
Commission  determines  each  municipality's  pro- 
portion of  the  investment,  and  operating  cost  for  the 
system.  The  cost  so  determined  may  be  greater  or 
less  than  the  amount  that  has  been  paid  for  power 
on  the  basis  of  the  interim  rate,  and  a  thirteenth 
bill  is  then  rendered  to  each  municipality,  in  which 
it  is  either  credited  or  charged  for  the  difference 
between  what  it  has  actually  paid  and  what  its 
actual  proportion  of  the  total  operating  cost  is 
found  to  be. 

Rate-making  Methods  Employed  by  Hydro  in 

Ontario  and  by  the  Railroad  Commission 

of  California 

Both  the  Hydro-Electric  Power  Commission  and 
the  California  Railroad  Commission  determine 
rates  for  power  upon  a  cost  basis.  Cost  includes, 
in  each  instance,  operating,  maintenance,  adminis- 
trative expenses,  allowance  for  depreciation  and 
obsolescence  and  the  cost  of  money.  In  addition 
to  these,  all  taxes  are  charged  against  cost  by  the 
Railroad  Commission  of  California,  but  the  Hydro- 
Electric  Power  Commission  charge  against  cost  only 
those  taxes  levied  against  lands.  It  does  not  include 
any  tax  against  structures  or  equipment,  as  such 
are  exempt  from  taxation  under  the  law  of  Ontario. 

In  general,  these  two  rate-making  methods  are 
the  same.  The  resulting  average  rate  for  any  sys- 
tem to  which  these  two  methods  are  applied  differ 
only  as  they  are  affected  by  applying  the  cost  of 
money  and  taxes. 

Properties  operated  by  the  Hydro-Electric  Power 
Commission  of  Ontario,  and  by  the  municipalities 
contracting  with  it  are  financed  entirely  by  the  is- 
suance of  bonds,  with  the  exception  that  in  certain 
cases  the  Commission  has  assumed  the  bonds  of 
private  companies  which  it  has  purchased. 

The  Commission  receives  money  directly  from 
three  sources: — first,  from  the  Provincial  Treasurer 
in  the  form  of  cash,  which  has  been  obtained  through 
the  issuance  of  Provincial  Bonds;  second,  by  the 
direct  issue  of  the  bonds  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  which  bonds  are 
guaranteed  by  the  Province  of  Ontario;  third,  small 
amounts  of  money  by  hank  loans  for  temporary  use. 
The  entire  financing  of  the  Hydro-Electric  Power 
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Commission  is  thus  carried  out  by  issuing  govern- 
mental securities.  The  securities  guaranteed  by  the 
Province  of  Ontario  carry  a  lower  rate  of  interest 
than  securities  sold  by  private  companies  located 
within  the  Province. 

The  cost  of  money  to  the  Hydro-Electric  Power 
Commission  is  not  necessarily  a  fair  return  upon 
the  physical  assets  of  its  properties.  For  the  Ontario 
Power  Company,  for  instance,  the  liabilities  in  the 
form  of  the  bonds  of  the  Commission  and  those  of 
the  Power  Company  assumed  by  the  Commission 
are  balanced  against  plant,  transmission  lines,  fran- 
chises, water  rights,  bond  discount  capitalized,  good- 
will, etc.  As  has  been  brought  out  in  Section.  D, 
these  intangible  assets  are  held  at  a  value  of  about 
$10,000,000  according  to  Mr.  Clarkson,  the  Auditor 
of  the  Commission's  accounts,  out  of  a  total  value 
in  fixed  assets  of  about  $29,000,000.  Likewise  the 
balance  sheets  for  the  Thoro'd  and  Central  (  hitario 
Systems  show  assets  in  the  form  of  intangibles  such 
as  franchises,  good-will  and  contracts. 

Between  1911  and  1921  the  cost  of  money  to 
the  Hydro-Electric  Power  Commission  has  varied 
between  4%  and  6.5%,  with  a  weighted  average  for 
all  moneys,  spent  up  to  October  31,  1920,  of  over  5%. 
Under  money  market  conditions  of  1920-1921  the 
cost  of  money  to  the  Hydro-Electric  Power  Commis- 
sion has  been  albout  6.5%.  This  method  of  finance 
eliminates  any  equity  in  the  property,  and  the  bond- 
holders must  receive  their  protection  through  the 
general  credit  of  the  Province  of  Ontario. 

The  cost  of  money  for  electric  utilities  in  Cali- 
fornia is  determined'  by  the  Railroad  Commission 
upon  the  basis  of  a  fair  return  on  the  actual  property 
used  in  the  service  of  the  public.  No  return  is 
allowed  on  intangibles,  such  as  franchises,  water 
rights,  good-will,  contracts,  etc..  but  credit  is  given 
for  the  actual  cash  paid  for  such  rights.  The  Rail- 
road Commission,  through  appraisals  made  on  the 
historic  basis,  determines  the  value  of  the  property 
used. 

The  actual  process  of  financing  electric  utilities 
in  California  is  the  method  commonly  employed  in 
the  States,  that  of  stock  and  bond  issues,  and  the 
return  upon  each  of  these  classes  of  securities  de- 
pends, to  a  certain  extent,  upon  the  efficiency  m 
financing  and  managing  the  properties. 

The  Railroad  Commission  defines  a  fair  return 
upon  such  investment  as  one  which  will  induce  the 
flow  of  capital  into  an  essential  and  wisely  managed 
industry  in  the  amounts  necessary  for  the  develop- 
ment of  the  State. 

.Only  taxes  on  lands  are  charged  as  cost  against 
the  properties  of  the  Hydro-Electric  Power  Com- 
mission, for  the  reason  that  all  other  taxable  forms 
of  property  owned  by  it  are  by  law  exempt  from 
taxation.  Land  constitutes  but  a  small  portion  of 
the  total  value  of  the  investments  of  the  Hydro- 
Electric  Power  Commission  and  municipalities,  and 
accordingly  the  taxes  paid  are  but  a  small  part  of 
those  which  would  have  been  paid  were  these  pro- 
perties operated  by  private  companies.  The  loss  of 
such  taxes  must  be  met  by  the  transfer  of  Provincial 


and  Municipal  taxes  from  the  electric  utilities  to 
the  general  taxpayer,  whether  he  is  a  consumer  of 
Hydro  or  not,  thus  making  the  general  taxpayer 
contribute  to  the  cost  of  electric  utility  operation  to 
at  least  this  extent. 

Privately  operated  companies  in  the  Province  of 
Ontario  are  all  required  to  pay  taxes  amounting  to 
about  7.1%)  of  their  gross  revenues.  Likewise  in 
California,  electric  utilities  pay  their  share  of  all 
taxes,  which  are  a  considerable  item  of  the  cost,  the 
tax  in  California  being  over  7.5%  of  the  gross  earn- 
ings of  these  companies. 

The  rates  charged  to  the  Municipal  Commissions 
by  the  rlydro-Electric  Power  Commission  in  Ontario 
must,  by  law,  be  upon  a  cost  basis,  regardless  as  to 
whether  such  costs  when  allocated  to  the  several 
municipal  commissions  become  relatively  excessive. 
In  California,  however,  a  utility  is  not  allowed  to 
collect  all  cost  from  the  consumers  unless  this  may 
be  done  under  reasonable  rates  for  service.  By  one 
decision  an  important  California  company,  the  Cali- 
fornia Oregon  Power  Company,  was  compelled  to 
go  through  a  reorganization,  and  to  wipe  out  a  large 
portion  of  its  investment  for  the  reason  that  a  fair 
return  on  an  admittedly  honest  investment  made  for 
service  to  the  public  would  make  necessary  exces- 
sive rates  unfair  to  the  communities  served.  The 
loss  in  this  instance  was  not  experienced  by  the  con- 
sumers, as  would  be  the  case  under  the  law  of 
Ontario,  but  by  the  stockholders  of  the  private  com- 
pany. 

The  difference  between  the  rate-making  methods 
employed  by  the  Hydro-Electric  Power  Commission 
and  the  Railroad  Commission  of  California  is  most 
marked  in  their  application  of  the  determination  of 
what  the  cost  shall  be  to  each  of  the  different  muni- 
cipalities or  consumers  served.  In  Ontario  the  law 
states  that  each  municipality  contracting  with  the 
rlydro-Electric  Power  Commission  shall  stand  its 
proportionate  share  of  the  capital  investment  and 
of  the  annual  cost.  The  Hydro-Electric  Power 
Commission,  in  determining  what  these  proportions 
shall  be,  have  endeavored  to  set  up  an  exact  mathe- 
matical computation  in  arriving  at  the  resulting  rate 
or  cost. 

The  difference  between  the  results  obtained  in 
Ontario  and  California  is  best  illustrated  by  re- 
ference to  Plate  No.  2  on  which  is  shown  a  hypo- 
thetical utility  system,  having  a  power  station  "X" 
with  a  transmission  system  to  which  are  connected 
live  sub-stations: — namely  A  to  E,  inclusive.  The 
lengths  of  transmission  line  assumed  are  given  on 
the  plate,  and  the  various  other  characteristics  ol 
this  hypothetical  system  are  assumed  to  be  as  fol- 
lows : 

The  power  plant  delivers  power  to  the  high  tension 
lines  at  $16.00  per  horsepower-year. 

Transmission  lines  are  considered  to  have  a  unit 
cost  of  $10,000  per  mile  with  a  total  annual  cost 
of  $1,500  per  mile. 

Sub-stations  serving  Municipalities  A,  B.  D  and 
E  are  assumed  to  have  a  capacity  of  10,000  horse- 
power each,  and  to  have  an  annual  cost  of  $18,000 
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each,  while  the  suh-station  serving  Municipality  C 
is  assumed  to  have  a  capacity  of  5,000  horsepower 
with  an  annual  cost  of  $14,000. 

Municipalities  A,  B,  D  and  E  are  assumed  to  have 
each  contracted  tor  10,000  horsepower  and  to  have 
a  demand  of  equal  amount.  Municipality  C  is 
assumed  to  have  contracted  for  10,000  horsepower, 
hut  to  have  a  demand  of  only  4,000  horsepower. 

The  method  used  by  the  Ontario  Hydro-Electric 
Power  Commission  for  determining  the  annual  cost 
of  power  to  each  of  these  municipalities  is  as  fol- 
lows : 


to  it  for  about  $21.10  per  horsepower-year,  showing 
a  saving  of  $1.64  per  horsepower-year  over  the  rate 
resulting  from  the  line  locations  shown. 

There  are  a  number  of  such  instances  on  the 
Niagara  System,  one  being  that  of  Drayton,  which 
could  have  been  reached  from  Elmira  by  a  line  of 
about  15  miles  in  length  rather  than  by  the  selected 
route  through  Stratford,  Milverton,  Listowell  and 
Palmerstown.  (See  Plate  3).  The  rate  enjoyed 
by  any  municipality  is  thus,  to  a  degree,  dependent 
upon  the  route  for  the  transmission  lines  selected  by 
the  Commission's  engineers. 


TABLE  NO.  18 

Determination  for  Wholesale  Rates  to  Municipalities  using  Method  Employed  by  the  Hydro-Electric  Power  Commission 

for  the  Hypothetical   System  given  in  Plate  2. 

Municipality 

a                        b  c                         D                          E 

Horsepower  contracted   for 10,000              10.000  10,000              10,000              10,000 

Horsepower  purchased   10,000              10,000  4,000              10,000              10,000 

Horsepower  minimum   charge —                     —  7,500                 —                    — 

Annual  operating  costs: 

(1)  At  power  plant  X $160,000         $160,000  $120,000         $160,000         $160,000 

(2)  For   Line  X-A 7.900               7,900  5,900               7,900               7.900 

(3)  "       "       A-B —  4,000  3,000  4,000  4,000 

(4 1      "       "       B-C —  22,500  —  — 

(5)  "       "       B-D —  —  —  22,500  — 

(6)  "       "       B-E —  —  —  —  37,500 

(7)  Sub-stations  18,000  18,000  14,000  18,000  18,000 

(8)  Total  Annual  Cost $185,900  $189,900  $165,400  $212,400  $227,400 

Cost  per   horsepower-year   purchased $18.59  $18.99  $43.85  $21.24  $22.74 

Ratio  Maximum  to  Minimum   Rates  2.36  to   1. 
Cost  at  E  were  it  served  by  line  X-E  rather  than  as  indicated  : 

Cost  of  Power  at  Plant $160,000 

Annual   Cost  Line  X-E 33.000 

Sub-station    18,000 

Total   Annual  cost $211 ,000 

Cost  per  Horsepower-year $21.10 


The  foregoing  method  results  in  a  wide  range 
in  the  wholesale  rates  to  the  municipalities,  the  range 
actually  being  much  greater  than  here  illustrated, 
and  as  a  matter  of  fact,  for  the  Niagara  Svstem,  was 
about  8.6  to  1  for  the  year  1920.  This  "method  of 
rate-making  is  also  affected  by  every  addition  made 
to  the  system,  so  from  year  to  year  a  municipality 
is  uncertain  as  to  the  rate  it  will  enjoy. 
J  The  cost  of  power  to  the  municipalities  as  de- 
rtermined  by  the  rate-making  system  employed  by  the 
Hydro-Electric  Power  Commission  of  Ontario  is 
largely  affected  by  their  location  in  respect  to  the 
source  of  power,  and  to  the  route  of  the  transmis- 
sion lines  over  which  power  is  delivered  to  them. 
For  instance,  a  municipality  such  as  D,  located  50 
miles  from  the  source  of  power,  pays  more  by  over 
l'1'.  for  its  power  than  does  Municipality  A,  25 
miles  from  the  power  source.  On  the  other  hand, 
comparing  Municipalities  A  and  E,  both  located 
about  the  same  distance  from  the  power  source, 
the  cost  to  Municipality  E  is  $4.15  per  horsepower- 
year  greater  than  that  for  Municipality  A,  due  to  the 
indirect  route  of  the  transmission  lines,  serving 
Municipality  E.  Had,  on  the  other  hand,  a  direct 
line  between  the  power  plant  X  and  the  Municipality 
E  been  constructed,  power  could  have  been  delivered 


There  is  a  third  condition  of  the  method  of  rate- 
making  employed  by  the  Hydro-Electric  Power 
Commission  which  frequently  results  in  high  rates 
to  certain  municipalities.  A  Municipal  Commission, 
in  entering  into  an  agreement  with  the  Hydro-Elec- 
tric Power  Commission,  contracts  for  a  definite 
quantity  .of  power  and  agrees  to  pay,  as  a  minimum 
charge,  for  at  least  75%  of  the  amount  contracted 
for.  The  Hydro-Electric  Power  Commission  main- 
tains a  Municipal  Engineering  Department  which 
aids  the  municipalities  desiring  power  in  deter- 
mining what  the  contracted  amount  should  be,  and 
there  are  a  number  of  instances  in  which  the 
amounts  of  power  contracted  for  have  been  in  ex- 
cess of  the  business  later  developed.  Municipality 
C,  of  the  hypothetical  system,  is  an  illustration  of 
this.  This  municipality,  located  so  that  it  should  re- 
ceive exactly  the  same  rate  as  Municipality  D,  is 
assumed  to  have  contracted  for  10.000  horsepower 
but  to  be  taking  but  4,000  horsepower  with  the  re- 
sult that  it  would  have  to  pay  a  rate  of  about  $43.85 
per  horsepower-year  rather  than  $21.24  per  horse- 
power-year paid  by  Municipality  D. 

The  hypothetical  power  system  has  but  one  power 
plant  constructed,  and  that  is  X.  If  a  second  plant 
should    be    constructed    at    location    Y,    the    entire 
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Plate    2 

Hypothetical  Electric  Utility  System  for  demonstration  of  rate 
making  methods  employed  by  the  Hydro  Electric  Power  Com- 
mission and  the  California  Railroad  Commission. 


Legend 

#  Power  Stations 

O  Municipal  or  Consumer  Substations 

Transmission  Lines 

■ — vZone  Lines  (25  miles) 
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relation  of  rates  between  the  municipalities  would  be 
changed,  and  it  would  seem  almost  impossible  to 
assign  to  each  municipality  and  transmission  line 
section  a  correct  proportion  of  the  horsepower  out- 
put taken  from  each  plant,  and  under  such  a  condi- 
tion this  rate-making  method  may  become  one  where 
the  proportionate  costs  must  be  more  or  less  arbi- 
trarily assigned. 

The  rate-making  method  employed  by  the  Hydro- 
Electric  Power  Commission  of  Ontario  favors  those 
municipalities  located  near  the  sources  of  power 
and  in  close  proximity  to  the  main  transmission 
lines.  The  lower  rates  for  power  to  such  munici- 
palities cannot  avoid  the  eventual  concentration  of 
industry  in  a  few  of  these  favorably  located  muni- 
cipalities, and  this  rate  system  must,  by  its  very 
structure,  tend  to  retard  industrial  development  over 
the  Province  as  a  whole. 

The  Railroad  Commission  of  California  makes  its 
rates  upon  the  basis  that  a  municipality  should  re- 
ceive its  power  without  respect  to  the  location  of 
the  source  of  power  and  should  receive  it  at  the 
high  tension  terminals  of  its  sub-station  at  the  aver- 
age cost  for  the  entire  system.  No  attempt  is  made 
to  ear-mark  the  actual  distribution  of  the  output  of 
each  plant  to  each  of  the  several  municipalities. 
For  the  hypothetical  utility  system  shown  in  Plate 
2  the  average  production  and  transmission  cost  at 
the  high  tension  terminals  of  all  sub-stations  is 
$19.10  per  horsepower  year,  making  the  cost  of 
power  delivered  to  Municipalities  A,  B,  D  and  E 
$20.90  per  horsepower-year,  while  that  for  Munici- 
pality C,  taking  a  smaller  amount  of  power  is 
$22.60  per  horsepower-year.  This  gives  a  ratio  be- 
tween maximum  rate  and  minimum  rate  of  1.09 
to  1  compared  to  2.36  to  1  for  the  method  used  by 
the  Hydro-Electric  Power  Commission  of  Ontario. 

The  rate  system  employed  by  the  California  Rail- 
road Commission  more  nearly  averages  the  cost  of 
power  to  the  entire  population  served  than  does  that 
system  used  by  the  Hydro-Electric  Power  Commis- 
sion. The  California  system  is  not  so  greatly  af- 
fected by  the  addition  of  new  municipalities  or 
consumers,  nor  is  the  individual  consumer  so 
severely  penalized,  should  his  actual  load  be  less 
than  the  original  estimates  of  the  load  which  he 
could  take.  The  result  of  applying  the  rate-making 
method  used  by  the  California  Commission  leaves 
no  tendency  for  industry  to  concentrate  at  a  few 
locations  because  of  cheap  power  rates,  and  accord- 
ingly, industry  can  as  profitably  locate,  so  far  as 
power  is  concerned,  at  one  point  on  a  system  as 
at  another. 

The  greatest  difference  in  the  cost  arising  by 
the  methods  used  by  the  two  above  named  Commis- 
sions is  in  the  rates  to  rural  customers.  Under  the 
Ontario  method  the  cost  per  unit  taken  by  a  rural 
customer  must,  of  necessity,  be  exceedingly  high, 
and  again  must  differ  widely  in  the  several  parts  of 
the  Province,  making  the  cost  of  power  prohibitive 
to  such  farmers  who  are  unfortunate  enough  to 
be  located  a  long  distance  from  the  source  of  power 


or  trunk  line  transmissions.  The  method  used  in 
determining  rates  to  the  rural  customers  in  the  State 
of  California  results  in  a  uniform  rate  to  them, 
which,  while  higher  than  that  )for  large  urban 
municipalities  does  not  bear  a  large  ratio  to  the 
cost  of  power  to  the  municipalities,  as  is  the  case  in 
Ontario. 

Up  to  the  present  time  but  very  little  rural  busi- 
ness has  been  taken  on  by  the  Hydro-Electric  Power 
Commission,  and  as  a  result  of  the  high  rates  for 
power  which  the  Commission  was  obliged  to  charge 
under  the  law,  a  Committee  of  the  Legislative  As- 
sembly of  Ontario  was  appointed  to  report  on  "A 
More  Equitable  System  of  Distribution  of  Hydro- 
Electric  Power  and  a  More  Uniform  Price.'- 
This  Committee  made  its  report  on  the  30th  of 
November,  1920,  and  part  of  the  Finding--  of  the 
Committee  are  quoted  below  : 

"Your  Committee  has  come  to  the  conclusion 
that  a  flat  rate  for  the  Province  is  neither 
practicable  nor  advisable,  but  is  convinced  that 
much  can  be  done  to  lessen  the  burden  of  pro- 
viding" small  urban  centres  and  the  rural  dis- 
tricts with  Hydro-Electric  service. 

"The  amount  of  power  being  used  by  the 
Hydro-Electric  Power  Commission  on  the  vari- 
ous systems  in  the  Province  is  337,170  horse- 
power, and  of  this  only  2.500  horsepower  or 
less  than  1%  is  supplied  to  the  agricultural 
industry. 

.  .  .  Unfortunately,  under  the  conditions 
of  service  at  cost,  the  price  of  electricity  is 
prohibitive  for  agriculture  in  general." 

The  Committee  recommended  that  the  Province 
charge  a  rental  upon  all  water  power  developed 
within  the  Province,  whether  by  private  interests  or 
by  the  Hydro-Electric  Power  Commission,  and  that 
where  the  cost  of  power  supplied  to  any  municipality 
or  power  zone  is  in  excess  of  $30.00  per  horsepower- 
year,  and  the  distributing  system  is  owned  and 
operated  by  the  Municipality,  or  Local  Commission, 
or  supplied  by  the  Hydro-Electric  Power  Commis- 
sion of  Ontario,  that  the  Province  should  pay  out 
of  its  revenues  to  the  Municipal  Commission  a  sum 
equal  to  50%  of  the  additional  cost  in  excess  of 
$30.00  per  horsepower-year,  limiting,  however,  the 
maximum  amount  of  the  assistance  by  the  Province. 
to  $25.00  per  horsepower-year,  and  the  Commission 
further  recommended  that  where  power  was  sup- 
plied to  the  agricultural  industries  that  the  Province 
should  give  further  assistance  by  granting  the  Local 
Commission  of  the  municipality  or  power  zone,  a 
sum  sufficient  to  meet  80%  of  the  annual  charge 
necessary  to  pay  for  the  cost  of  building  and  main- 
taining in  rural  districts  low  tension  transmission 
lines  that  are  necessary  for  rural  distribution,  limit- 
ing such  assistance  to  50%  of  the  revenue  derived 
from  the  power  rentals. 

As  a  result  of  this  recommendation  the  Provincial 
I  .egislature  passed  the  following  Act  : 
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1.  "This  Act  may  be  cited  as  The  Rural  Hy- 
dro-Electric Distribution  Act,  1921. 

2.  There  shall  be  established  a  fund  to  be 
known  as  the  Hydro-Electric  Power  Extension 
Fund,  hereinafter  called  the  Fund,  and  the 
Treasurer  of  Ontario  shall  open  in  the  books 
of  the  Province  an  account  to  be  known  as 
The  Plydro-Electric  Power  Extension  Fund 
Account. 

3.  There  shall  be  placed  to  the  credit  of  the 
said  fund  in  such  account  annually  at  such 
time  as  the  Lieutenant-Governor  in  Council 
may  direct : — 

(  a  )  A  sum  equivalent  to  the  total  amount 
falling  due  to  the  Province  from  the  rentals 
of  water  powers  since  the  1st  day  of  Janu- 
ary 1918,  but  not  including  rentals  falling 
due  under  agreements  entered  into  by  the 
<  ommissioners  of  the  Queen  Victoria 
Niagara  kails  Park  for  the  development  of 
power  within  the  park; 

(b)  A  sum  equivalent  to  the  revenue  derived 
from  the  rentals  payable  or  collectable  under 
the  several  agreements  between  the  Commis- 
sioners of  the  Queen  Victoria  Niagara  Falls 
I 'ark  and  certain  companies  developing  power 
in  the  Queen  Victoria  Niagara  Falls  Park 
after  deducting  any  sums  required  to  meet 
the  charges  and  payments  referred  to  in 
sections  21  and  23  of  The  Queen  Victoria 
Niagara  Falls  Park  Act; 

(c)  Such  additional  sums  as  may  from  time 
to  time  be  voted  by  the  Legislature  of  the 
Province  of  Ontario  for  the  purpose  herein- 
after mentioned. 

4.  Where  power  is  supplied  to  a  rural  power 
district  under  the  provisions  of  The  Power 
Commission  Act  and  amendments  thereto  there 
mav  be  paid  to  the  municipality  or  commission 
distributing  the  power  in  such  rural  power  dis- 
trict upon  the  recommendation  of  The  Hydro- 
Electric  Power  Commission  of  Ontario  and  the 
order  of  the  Lieutenant-Governor  in  Council,  a 
sum  not  exceeding  fifty  per  cent  of  the  capital 
cost  of  constructing  and  erecting  in  the  rural 
power  zone  primary  transmission  lines  and 
cables  required  for  the  delivery  of  power  in 
such  rural  power  district. 

5.  The  grant  made  under  this  Act  shall  be  pay- 
able out  of  the  Consolidated  Revenue  Fund,  and 
the  sums  required  to  he  credited  to  the  Fund 
shall  be  chargeable  to  the  Consolidated  Revenue 
Fund,  and  every  grant  of  money  made  under 
this  Act  shall  be  debited  to  the  Fund  in  the  said 
account  and  the  said  account  shall  be  so  kept 
that  at  all  times  it  shall  show  the  amounts  prop- 
erly credited  to  the  Fund  as  provided  by  section 
3  and  all  amounts  chargeable  thereto. 

6.  The  Lieutenant-Governor  in  Council  may 
make  regulations  for  the  better  carrying  out  of 
the  provisions  of  this  Act. 


7.    This  Act  shall  come 
day  of  June,  1921." 


into  force  on  the  1st 


As  far  as  service  to  rural  communities  and  cus- 
tomers is  concerned,  service  at  cost  is  now  a  prin- 
ciple of  the  past,  and  the  general  taxpayer  of  the 
Province  is,  by  taxation,  helping  the  farmer  to  pay 
for  the  cost  of  his  power. 

\\  holesale   Cost  for   Power   to   the   Municipalities 

Resulting  from   the   Rate-making  Methods  of 

the  Hydro-Electric  Power  Commisison 

of  Ontario 

On  Plate  No.  3  is  shown  the  interim  wholesale 
rate  quoted  to  each  municipality,  for  the  Niagara, 
Eugenia  and  Severn  Systems  for  the  year  1920.  The 
transmission  lines  serving  the  Niagara  District  are 
indicated  on  this  plate  by  the  gold  lines,  those  for 
the  Eugenia  System  by  red  lines,  and  those  for  the 
Severn  System  by  green  lines.  The  interim  whole- 
sale rate  is  given  within  the  circle  designating  the 
location  of  the  municipalities  served,  while  the  actual 
rate  paid  by  the  municipalities  is  shown  in  brackets 
underneath  the  municipalities  named. 

For  the  Niagara  System,  the  lowest  interim  whole- 
sale rate  quoted  is  for  Niagara  Falls  of  $11.50  per 
horsepower-year,  while  the  highest  rates  quoted  are 
those  for  Watford  and  Princeton  of  $85.00  per 
horsepower-year.  The  actual  wholesale  rates  for 
this  system  vary  between  $12.40  per  horsepower- 
year  paid  by  Niagara  Falls  and  $91.00  per 
horsepower-year  paid  by  Princeton. 

For  the  Eugenia  System,  the  interim  wholesale 
rates  vary  between  $28.00  per  horsepower-year  for 
(  hven  Sound  and  $85.00  per  horsepower-year  for 
Tara,  while  the  actual  wholesale  rate  paid  varies 
between  a  minimum  of  $36.90  for  Markdale  and 
$156.50  for  Holstein. 

For  the  Severn  System,  the  wholesale  interim 
rate  varies  between  $28.00  per  horsepower-year  for 
Midland  to  $85.00  per  horsepower-year  for  Port 
McNicoll,  Thornton,  Beeton  and  Tottenham,  while 
the  actual  wholesale  rate  paid  by  the  municipalities 
varies  between  $26.00  per  horsepower-year  for  Mid- 
land and  $124.00  per  horsepower-year  for  Totten- 
ham. 

The  entire  Eugenia  and  Severn  Systems  are  lo- 
cated within  the  maximum  length  of  the  transmission 
line  between  Niagara  Falls  and  Windsor  for  the 
Niagara  System,  so  that  had  the  Hydro-Elect  ric 
Power  Commission  extended  its  lines  northerly 
rather  than  in  a  westerly  direction  from  Niagara 
Falls,  the  municipalities  of  these  two  systems  would 
have  been  closer  to  Niagara  Falls  than  Windsor  and 
the  other  municipalities  at  the  western  end  of  the 
Niagara  System.  The  comparison  of  rates,  there- 
fore, between  any  of  the  given  municipalities  is  fair 
from  the  standpoint  of  being  within  comparable 
distances  of  Niagara  Falls.  Thus,  for  the  combina- 
tion of  the  three  systems,  the  wholesale  price  of 
power  to  the  municipalities  varies  from  a  minimum 
of  $12.40  per  horsepower-year  to  a  maximum  of 
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$156.00  per  horsepower-year,  a  range  of  approxi- 
mately 12.5  to  1.0. 

There  are  several  cases  that  may  be  noted  from 
Plate  No.  3  of  the  effect  of  the  location  of  trans- 
mission lines  upon  the  cost  of  power  to  the  munici- 
palities served.  For  instance,  Glencoe  was  paying 
$59.50  per  horsepower-year  in  1920.  Power  is 
brought  to  Glencoe  by  means  of  a  line  running  from 
Dutton  to  Ridgetown  and  Thamesville.  At  Dutton 
power  is  sold  for  about  $34.00  per  horsepower-year 
and  a  comparatively  short  line  from  Dutton  would 
have  been  required  to  reach  Glencoe,  in  fact,  one 
not  much  longer  than  that  existing  between  Glencoe 
and  Bothwell.  Had  Glencoe  been  served  from  Dut- 
ton rather  than  as  it  is,  the  cost  of  power  to  it  should 
be  less  than  what  it  now  pays. 

Another  illustration  of  the  effect  of  applying  the 
rate-making  method  used  by  the  Commission  is  that 
obtained  in  comparing  Aylmer  and  Springfield. 
Springfield  is  served  through  Woodstock,  and  paid 
a  wholesale  rate  of  $58.50  per  horsepower-year  in 
1920,  while  Aylmer,  located  but  a  few  miles  distant, 
is  served  from  St.  Thomas  and  paid  a  wholesale  rate 
of  $45.60  per  horsepower-year.  The  extension  of  a 
line  from  Aylmer  to  Springfield  would  probably 
have  resulted  in  Springfield  receiving  its  power  at  a 
lower  cost  than  it  now  enjoys. 

Even  more  marked  than  the  differences  in  the 
wholesale  prices  paid  by  municipalities  on  one  sys- 
tem, by  reason  of  their  location,  is  the  difference  in 
the  prices  paid  by  municipalities  located  but  short 
distances  apart,  and  served  by  separate  systems. 
For  instance,  Harriston,  on  the  Niagara  System, 
pays  a  wholesale  rate  of  $42.00  per  horsepower-year 
as  compared  to  Mt.  Forest  on  the  Eugenia  System, 
which  pays  $67.00  per  horsepower-year.  Mt.  Forest, 
if  fed  from  Harriston,  would  require  a  shorter  line 
than  that  from  Durham,  over  which  it  receives  ser- 
vice, and  had  Mt.  Forest  received  its  power  from  the 
Niagara  System,  rather  than  the  Eugenia  System, 
the  rate  it  would  pay  for  power  should  be  lower  than 
it  is  under  the  existing  conditions. 

Likewise,  Grand  Valley,  on  the  Eugenia  .System, 
pays  a  wholesale  rate  of  $76.20  per  horsepower-year 
compared  to  Fergus,  on  the  Niagara  System,  which 
pays  $39.00  per  horsepower-year.  A  line  extension 
between  Fergus  and  Grand  Valley  would  have  been 
no  longer  than  that  between  Shelburne  and  Grand 
Valley,  and  would  have  resulted  in  a  reduction  in 
the  cost  of  power  to  Grand  Valley,  had  it  been 
served  in  this  manner. 

In  comparing  the  wholesale  cost  for  power  of 
other  systems  to  that  of  Niagara,  the  higher  pro- 
duction costs  for  these  other  systems  must  be  borne 
in  mind. 

A  further  study  of  Plate  No.  3  will  bring  out  that 
those  municipalities  located  east  of  Waterloo  and 
Brantford  generally  paid  an  actual  wholesale  rate 
higher  than  the  interim  wholesale  rate,  and  the  muni- 
cipalities west  of  these  locations  received  wholesale 
rates  less  than  the  interim  wholesale  rates  quoted 
for  1920. 

With  the  wholesale  rate-making  method  used  by 


the  Hydro-Electric  Power  Commission,  the  location 
of  a  municipality  with  reference  to  the  source  of 
power  is  a  considerable  element  in  the  cost  which 
the  municipality  has  to  pay  for  power. 

On  Plate  No.  4  the  Niagara  Peninsula  is  divided 
into  several  zones  of  50  miles  in  width.  The  centre 
about  which  these  zones  are  taken  is  Niagara  Falls, 
but  the  distance  is  the  land  air  line  distance  rather 
than  a  direct  air  line  distance,  owing  to  the  impos- 
sibility of  taking  transmission  lines  directly  across 
Lake  Ontario. 

For  each  of  the  zones  shown,  the  weighted  aver- 
age wholesale  cost  of  power  for  each  system  has 
been  computed  and  these  costs  are  shown  on  the 
plate  by  the  height  of  the  columns. 

For  the  Niagara  System,  it  will  be  noted  that  the 
cost  of  power  is  the  lowest  in  the  first  zone  from  the 
source  of  power  and  that  it  gradually  increases,  be- 
coming a  maximum  in  the  zone  most  distant  from 
the  power  source. 

The  Eugenia  System  lies  principally  within  the 
second  and  third  zones  from  Niagara  Falls,  and  had 
the  transmission  system  from  Niagara  Falls  been 
extended  into  this  territory,  rather  than  to  the  west, 
these  municipalities  instead  of  paying  from  two  to 
over  three  times  as  much  as  municipalities  on  the 
Niagara  System,  would  have  received  wholesale 
power  costs  comparable  to  those  now  being  paid  on 
the  Niagara  System. 

Likewise,  the  Severn  System  lies  in  the  second 
and  third  zones  from  Niagara  Falls,  and  the  Was- 
dell  System  lies  practically  entirely  within  the  third 
zone.  Both  of  these  systems  pay  higher  wholesale 
rates  than  do  the  municipalities  on  the  Niagara  Sys- 
tem within  the  same  zones. 

For  the  Niagara  System  in  Zone  1,  the  actual 
wholesale  rate  paid  was  about  8%  greater  than  the 
interim  wholesale  rate  quoted,  for  Zone  2  the  in- 
crease in  the  actual  wholesale  rate  over  the  interim 
wholesale  rate  was  of  about  the  same  percentage, 
while  for  Zone  3  the  actual  wholesale  rates  and  in- 
terim wholesale  rates  were  in  close  correspondence. 
However,  in  Zone  4  the  actual  wholesale  rate  paid 
dropped  16%  below  the  interim  wholesale  rate 
quoted,  and  for  the  last  zone  dropped  to  about  13% 
below  the  interim  wholesale  rate.  In  other  words, 
when  adjustments  were  made  at  the  end  of  the  year, 
it  was  found  that  the  interim  wholesale  rates  had 
been  under-estimated  for  the  first  two  zones,  and 
over-estimated  for  the  last  two. 

From  the  financial  standpoint,  the  law  requires 
each  system  to  be  operated  independently  of  the 
other,  but  provision  is  made  for  allowing  physical 
interconnection,  and  the  sale  of  power  from  one 
svstem  to  another  at  prices  to  be  determined  by  the 
Hydro-Electric  Power  Commission.  Plate  No.  4 
shows  that  under  these  conditions,  the  people  living 
in  the  districts  served  by  the  systems  other  than 
the  Niagara,  even  though  they  arc  within  equal 
distance  of  Niagara  Falls,  must  pay  higher  whole- 
sale rates  for  power  because  of  the  location  of  the 
arbitrary  boundaries  of  the  several  systems. 

In  working  up  the  material  for  this  analysis,  the 
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Niagara  Peninsula  was  divided  into  25-mile  zones, 
and  in  that  zone  lying  between  125  to  150  miles  from 
Niagara  Falls,  the  population  served  by  the  several 
systems  was;  17, .533  for  Niagara,  21,857  for  Severn 
and  15,182  for  Eugenia.  Thus,  the  populations  are 
far  different  for  any  of  the  systems  and  it  might 
well  be  assumed  that  an  equal  amount  of  business 
would  result  by  the  extension  of  the  lines  into  any 
of  these  three  localities.  However,  reference  to 
Figure  No.  19  showing  the  distribution  of  the  aver- 
age horsepower  purchased  in  1920  for  each  zone 
from  the  Hydro-Electric  Power  Commission,  brini,'- 
out  that  the  municipalities  of  the  Niagara  System 
take  nearly  twice  as  much  power  as  do  those  of  the 
ern  System,  in  the  third  zone,  and  nearly  three 
times  as  much  power  as  do  those  of  the  Eugenia 
System,  in  the  same  zone,  and  by  again  referring  to 
Plate  No.  4.  the  reason  is  at  once  evident  for  the 
cost  of  power  in  this  zone  for  the  Severn  System  is 
about  4<Vy  in  excess  of  that  for  the  Niagara  System, 
and  for  the  Eugenia  System  is  about  84$  in  excess 
of  that  for  the  Niagara  System.  For  the  same  zone, 
the  difference  in  the  power  taken  between  the  Was- 
dell  System  and  the  Niagara  System  is  even  more 
marked,  but  this  is  due,  to  a  certain  extent,  to  the 
fact  that  the  Wasdell  System  serves  a  more  sparsely 
populated  section.  The  Wasdell's  System  in  Zone 
3  purchases  but  \7c/(  of  the  power  taken  by  the 
Niagara  System  in  that  zone,  but  it  pays  a  unit  price 
greater  by  IS 

The  actual  application  of  the  wholesale  rate- 
making  methods  employed  by  the  Hydro-Electric 
Power  Commission  of  Ontario  thus  results  in 
widely  varying  wholesale  costs  for  power  to  the 
municipalities,  placing  at  a  disadvantage  those  muni- 
cipalities which  are  not  favorably  located  in  respect 
to  taking  power  from  the  Niagara  System,  or  of  not 
being  located  near  the  source  of  power  or  the  main 
lines  of  that  system.  This  variation  in  the  cost  of 
power  deals  only  with  wholesale  rates  to  the  muni- 
cipalities, and  an  even  wider  variation  is  found  when 
the  rates  for  power,  sold  directly  by  the  Hydro- 
Electric  Power  Commission  to  individual  companies, 
is  included. 

The  retail  rates  paid  by  the  consumers  in  the 
several  municipalities,  which  are  higher  than  the 
wholesale  rates,  are,  of  course,  affected  by  these 
wide  variations  in  the  wholesale  rates,  so  that  the 
people  of  Ontario  receiving  Hydro-Electric  Service 
are  paying  domestic  retail  rates  varying  from  as  low 
as  2.5  cents  per  kw.-hr.  to  as  high  as  12.9  cents  per 
kw.-hr..  and  are  also  paying  retail  power  rates  vary- 
ing over  an  equally  wide  range. 

R« 


I  In-    Relation  of  \\  holesale   Interim   Rates  to  the 
Actual  Rates  Paid  b\  the  Municipal  Commission 
of  the  Hydro  Electric  Power  System 

The  Hydro-Electric  Power  Commission  of 
Ontario  estimates  what  the  wholesale  cost  of  power 
to.  each  Municipal  Commission  will  be,  and  upon 
the  basis  of  those  estimates,  it  names  the  interim 
rate,  at  which  rate  the  Municipal  Commission  is 
charged  for  power  for  the  twelve  ensuing  months. 


These  rates  are  based  not  only  upon  the  estimated 
cost  of  power,  hut  upon  the  demand  for  power 
which  each  Municipal  Commission  will  make 
against  the  Hydro-Electric  Power  Commission. 

I  "pon  the  termination  of  the  year's  business,  the 
actual  cost  of  power  to  each  municipality  is  com- 
puted in  the  manner  previously  described  and  a 
thirteenth  bill  is  rendered  to  the  Municipal  Com- 
mission showing  either  a  charge  or  a  credit,  depend- 
ing upon  whether  the  cost  of  power,  as  actually 
computed,  has  been  greater  or  less  than  the  interim 
rate  which  the  Municipal  Commission  paid  for 
power  during  the  year  in  question. 

In  the  1920  Annual  Report  of  the  Commission, 
the  interim  rates  for  169  municipalities  are  given, 
while  the  actual  rate  paid  can  be  computed  for  174 
municipalities.  The  highest  interim  rates  that  were 
quoted  in  this  report  were  between  $80.00  and 
$90.00  per  horsepower-year,  while  the  highest  actual 
rate  paid  per  horsepower-year  was  between  $150.00 
and  $160.00.  Altogether  there  were  nine  munici- 
palities which  paid  a  rate  higher  than  the  maximum 
interim  rate  quoted. 

Three  systems  show  municipalities  having  rates 
of  less  than  $20.00  per  horsepower  year.  These  are 
the  Niagara  System,  with  eight  municipalities,  the 
Muskoka  System,  with  one  municipality,  and  the 
Thunder  Bay  System,  with  one  municipality. 

The  statement  is  commonly  made  that  the  Hydro- 
Electric  Power  Commission  is  delivering  practically 
all  of  its  power  at  less  than  $20.00  per  horsepower 
per  year,  but  it  will  be  seen  from  Table  No.  1(», 
following,  that  such  is  not  at  all  in  accord  with  facts, 
and  this  is  further  illustrated  by  Figure  No.  20. 

The  actual  weighted  average  (  wholesale )  rate 
paid  varied  from  a  minimum  of  $19.00  per  horse- 
power-year for  the  Thunder  Bay  System,  to  as  high 
at  $69.80  per  horsepower-year  for  the  Wasdells 
System.  The  large  bulk  of  power  which  is  deliv- 
ered from  the  Niagara  System  is  sold  at  an  averag< 
wholesale  rate  of  $21.00  per  horsepower-year.  The 
Thunder  Bay  System  having  the  lowest  cost  given 
was  not  as  yet  receiving  power  from  the  Nipigon 
I  )evelopment,  as  the  power  during  1920  was  still 
being  furnished  by  the  Kaministiquia  Power  Com- 
pany. 

Retail  Rates  Charged  to  Customers  by  the 

Municipal   Commissions   in   Province 

of  Ontario 

The  retail  rates  charged  by  the  municipalities  to 
their  customers  are  divided  into  four  distinct  classes, 
namely : 

(a)  Rale-   for  domestic  lighting: 

(b)  Rates  for  commercial  lighting; 

(c)  Rates  for  industrial  power  ; 

(d)  Rates  for  municipal  street  lighting. 

The  rates  for  domestic  lighting,  as  formulated  by 
the  Hydro-Electric  Power  Commission,  in  force  in 
the  municipalities,  are  based  on  a  service  charge  of 
a  definite  amount  per  square  foot  of  floor  area,  plus 
a  charge  for  each  kw.-hr.  purchased.  This  form  of 
rate  results  in  widely  different  net  costs  per  kw.-hr. 
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Figure  19 

Totals  of  the  Average  Horsepower  taken 
in  1920  by  the  Municipalities  for 
each  Zone  segregated  into  Systems. 


Zone  5     Zone  k-  Zone  3        Zone  2 
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Land  air  line  distance  from  Niagara  Falls  -  Miles 
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to  the  customer  for  the  energy  used.  There  is  also 
a  minimum  monthly  bill  varying  from  50  cents  per 
month  to  $1.50  per  month. 

The  commercial  rates  are  based  on  energy  rates 
per  kw.-hr.  varying  with  the  number  of  hours  of 
use  of  the  maximum  demand.  This  class  of  rate 
also  varies  over  a  wide  range,  the  net  cost  per  kw.- 
hr.  to  the  customer. 

The  rules  and  regulations  of  the  Hydro-Electric 
Power  Commission  state  that  the  installed  capacity 
of  the  commercial  service  will  be  taken  as  the  total 
rated  capacity  of  lamps,  or  of  the  single  phase  motors 
and  appliances  connected,  whichever  is  the  greater. 


These  rules  further  state  that  the  minimum  charge 
for  commercial  service  shall  amount  to  at  least  five 
cents  per  month  for  each  100  watts  installed  capa- 
city, but  in  no  case  shall  the  monthly  net  bill  be  less 
than  50  cents. 

Industrial  power  rates  charged  by  the  municipali- 
ties are  based  upon  a  fixed  amount  for  each  horse- 
power of  demand  plus  an  energy  rate,  varying  in 
amount  with  the  number  of  hours  of  use  of  the 
maximum  demand.  These  power  bills  are  subject 
to  discounts  for  prompt  payment  varying  from  about 
10%  to  over  50%,  depending  on  the  location  of  the 
municipality  in  respect  to  the  source  of  power. 


TABLE  NO.  19 

WHOLESALE  INTERIM  AND  ACTUAL  RATES  TO  THE  MUNICIFAL  COMMISSIONS  FOR  THE  SEVERAL 
SYSTEMS    OF    THE    HYDRO-ELECTRIC    POWER    COMMISSION    OF    ONTARIO    FOR    THE    YEAR    1920 

SYSTEM 


Number     of     Municipalities     listed     in 

H.  E.  P.  C.  1920  Annual  Report 

Interim  Rates  charged  and  Actual  Rates 
paid  for  the  year  1920  by  number  of 

Municipalities    

Less  than  $20.00  per  hp.-year 

Bet.  $20.00  and  $30.00  per  hp.-year 

"       30.00     "      40.00  per  hp.-year 

40.00     *'       50.00  per  hp.-year 

50.00     "      60.00  per  hp.-year 

60.00      "       70.00  per  hp.-year 

"       70.00      "      80.00  per  hp.-year 

80.00      "      90.00  per  hp.-year 

90.00      "     100.00  per  hp.-year 

"      100.00     "     110.00  per  hp.-year 

"      110.00     "     120.00  per  hp.-year 

•'      120.00      "     130.00  per  hp.-year 

"      130.00      "     140.00  per  hp.-year 

"      140.00      "     150.00  per  hp.-year 

"      150.00      "     160.00  per  hp.-year 

Weighted    Average    Actual    Rate— 1920, 

Dollars  per  hp.  year 

Horsepower    Purchased — 1920 


Ni 
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Actual 
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Actual 
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(a) 
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17 
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6 
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8 

24 

32 
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1 

4 

2 
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2 
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2 
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1 

— 

$21.00 
151,420 


Number     of     Municipalities     listed 

H.  E.  P.  C.  1920  Annual  Report 

Interim  Rates  charged  and  Actual  Rates 
paid   for  the  year   1920  by  number  of 

Municipalities     

Less  than  $20.00  per  hp.-year 

Bet.  $20.00  and  $30.00  per  hp.-year 

30.00     "      40.00  per  hp.-year 

40.00     "      50.00  per  hp.-year 

"       50.00     "      60.00  per  hp.-vear 

60.00      "      70.00  per  hp.-year 

70.00      "      80.00  per  hp.-year 

80.00      "      90.00  per  hp.-vear 

"       90.00      "     100.00  per  hp.-year 

"      100.00      "     110.00  per  hp.-year 

"      110.00      "     120.00  per  hp.-year 

"      120.00      "     130.00  per  hp.-year 

"      130.00      "     140.00  per  hp.-year 

"      140.00      "     150.00  per  hp.-year 

"      150.00      "     160.00  per  hp.-year 

Weighted    Average    Actual    Rate— 1920, 

Dollars  per  hp.  year 

Horsepower    Purchased — 1920 


-     Eugenia 

Estimated  Actual 

Interim  rate      Rate  Paid 


(a) 
17 


$34.70 
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SYSTEM 
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Estimated            Actual 
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ate       Rate  Paid 

18 


$51.12 
3,191 


$20.20 
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$40.00 
16.37 
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TABLE  NO.  19— Continued 
WHOLESALE  INTERIM  AND  ACTUAL  RATES  TO  THE  MUNICIFAL  COMMISSIONS  FOR  THE  SEVERAL 
SYSTEMS    OF   THE    HYDRO-ELECTRIC    POWER    COMMISSION    OF    ONTARIO    FOR   THE    YEAR    1920 

SYSTEM 
St.  Lawrence  Thunder  Bay  All  Systems 

Estimated  Actual  Estimated  Actual  Estimated  Actual 

x-       ,  ,     t,,  ...         ..       ,      .   Interim  rate       Rate  Paid       interim  rate       Rate  Paid       interim  rate       Rate  Paid 

Number     of     Municipalities     listed     in  /,n 

II.  E.   P.  C.  1920  Annual  Report 5  5  11  169  174 

Interim  Rates  charged  and  Actual  Rates 
paid   for  the  year  1920  by  number  of 

Municipalities     

lass  than  $20.00  per  hp.-year —  1  1  14  in 

Bet.  $20.00  and  $30.00  per  hp.-year _  _  _  _  ™  iV 

"   30.00   "   40.00  per  hp.-year _  _         _         _         %  £ 

40.00  "   50.00  per  hp.-year 3  1         _        _        ?o        ¥> 

50.00  "   60.00  per  hp.-year _         2        —        —        24        r> 

"   60.00  "   70.00  per  hp.-year 1        _        _  12         « 

•'   70.00  "   80.00  per  hp.-year 1  2        —        _         s         i? 

'•   80.00  '■   90.00  per  hp.-year _        _        _         ,?         \ 

90.00  "  100.00  per  hp.-year —         —        —        —        __         % 

"   100.00  '•  110.00  per  hp.-year —         _        _         _        _         7 

•'   110.00  "  120.00  per  hp.-year —  _        _  _ 

"   120.00  "  130.00  per  hp.-year _____         ? 

'  "   130.00  "  140.00  per  hp.-year —         _____ 

"   140.06  "  150.00  per  hp.-year _  _        _        _ 

"      15').D()     "     160.00  per  hp.-year _____  j 

Weighted    Average    Actual    Rate— 1920, 

I  Jollars  per  hp.  year $56.00  $19.00  $23  10 

Horsepower    Purchased— 1920 14.57  5,468  169,631 

^'"t.     "a"  fnterim  rates  no1  given  for  all  the  municipalities  listed 


Power  rales  are  further  sub-divided  into  different 
classes  in  respect  to  I  he  restrictions  placed  upon  the 
customer  in  the  use  of  power.  There  are  five  main 
classes,  namely:  Class  A  to  Class  E,  varying  from 
24-hour  unrestricted  use,  on  which  no  discount  other 
than  the  cash  payment  discount  is  applied,  to  those 
for  Class  I)  for  10-hour  restricted  use,  which  ob- 
tains 33  1  ',>";  discount.  There  are  also  rates  for 
'Summer  Power"  and  for  "Short  Term  Power,"  to 
which  special  rates  are  applied. 

The  maximum  demand  is  determined  by  a  maxi- 
mum demand  meter,  which  the  customer  purchases 
himself.  Where  no  maximum  demand  meter  is 
installed,  it  is  based  on  the  total  horsepower  con- 
nected. 

The  service  charge  to  the  consumer  is  each  month 
hilled  (.n  the  maximum  demand  taken  during  that 
month,  but  in  case  of  decreased  load,  this  demand 
will  not  be  taken  to  be  less  than  7S'7,  of  the  high* 
maximum  demand  previously  established.  Where 
the  maximum  demand  is  determined  by  a  graphic 
recording  meter,  and  the  installed  capacity  is  100 
horsepower  or  less,  a  sustained  peak  of  one  minute 
duration  is  used  as  the  basis  of  the  billing;  when 
the  installation  is  over  100  horsepower,  one  addi- 
tional minute  is  allowed  for  every  additional  100 
horsepower  or  part  thereof  up  to  and  including  500 
horsepower,  while  if  the  capacity  is  in  excess  of  500 
horsepower,  a  five  minute  sustained  peak  is  used. 
When  an  integrating  maximum  demand  meter  is 
installed,  the  highest  average  demand  for  any  ten 
consecutive  minutes  during  the  month  is  'taken 
to  be  the  maximum  demand. 


The  Municipal  Commissions  purchase  their  power 
from  the  Hydro-Electric  Power  Commission  on  the 
basis  of  a  twenty-minute  peak,  which  is  determined 
by  graphic  recording  maximum  demand  meters. 
Retail  power  is  sold  with  a  fixed  charge  based  on 
a  shorter  period  of  peak  load  than  is  the  case  for 
wholesale  power  purchased  by  the  Local  Commis- 
sions from  the  Hydro-Electric  Power  Commission 
of  Ontario,  and  this  results  in  a  diversity  between 
the  retail  power  loads  and  the  wholesale  power  load. 
Furthermore,  as  is  noted  above,  the  smaller  sized 
installation  hearing  the  same  base  rate  for  power 
pays  a  higher  unit  price  for  energy  because  of  the 
smaller  time  element  taken  for  the  measurement 
the  peak  load. 

^  In  view  of  the  rules  and  regulations  of  the  Hydro- 
Electric  Power  Commission,  setting  forth  how  the 
maximum  demand  for  power  installations  shall  be 
measured,  it  is  difficult  to  understand  Sir  Adam 
Beck's  statement  before  the  Water  Power  Com- 
mittee of  the  House  of  Representatives  in  1918, 
during  which  he  stated  : 

"The  small  user  buys  electricity  at  the  same 
price_  as  the  large  user.  There  is  a  standard 
rate  in  every  community  which  applies  whether 
you  use  10  horsepower  or  10,000  horsepower." 

If  at  the  end  of  the  municipal  fiscal  year,  which 
terminates  December  31st,  the  operating  costs  for 
the  municipal  distribution  system  are  shown  to  be 
in  excess  of  the  revenues  obtained  by  use  of  the 
retail  rates  in  force  for  that  year,  the  Hydro-Electric 
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Power  Commission  increases  the  retail  rates  to 
eliminate  the  deficit  during  the  following  year,  and 
per  contra,  should  the  difference  between  the  revenue 
received  from  the  rates  in  force  and  the  operating 
cost  of  the  municipal  distribution  system  show  a 
large  surplus,  the  Hydro-Electric  Power  Commis- 
sion so  alters  these  retail  rates  as  to  reduce  this 
surplus  to  a  reasonable  figure  for  the  following  year. 
Customers  of  the  Municipal  Commissions,  in  the 
Province  of  Ontario,  are  not  assured  of  a  fixed  rate 
for  the  class  of  service  which  they  are  taking  for 
any  definite  length  of  time.  This  is  brought  out  by 
the  following  taken  from  "Standard  Interpretations 
of  Rates  as  Used  by  Municipalities  for  Electric 
Service."     (Form  160315)  : 

"Contracts  are  for  one  year  and  are  self- 
renewing  from  year  to  year,  expiring  only  when 
notice  is  given  by  either  party  at  least  one 
month  prior  to  the  expiration  of  the  yearly  term, 
and  subject  to  the  terms  of  Clause  49. 

"All  contracts  terminate,  as  far  as  rates  are 
concerned,  upon  the  order  of  the  Hydro-Elec- 
tric Power  Commission  of  Ontario,  and  may  be 
amended  from  time  to  time  upon  the  mutual 
agreement  of  the  Consumer  and  the  Corpora- 
tion, upon  changes  being  made  in  the  Con- 
sumer's equipment  or  conditions  of  operation 
appearing.  This  will  not  in  any  way  alter  the 
other  terms  and  conditions  of  the  contract. 

"There  will  be  no  discrimination  as  to  rates 
between  consumers  using  electric  energy  under 
like  conditions. 

"There  will  be  no  free  lamp  renewals." 

Rates  for  Companies  Contracting  Directly  with  the 
Hydro-Electric  Power  Commission 

The  Hydro-Electric  Power  Commission,  under 
the  Power  Commission  Act,  is  empowered  to  con- 
tract directly  with  industrial  companies,  particularly 
where  service  to  such  companies  is  not  available 
from  the  Municipal  Commissions. 

Each  agreement  between  a  municipality  and  the 
Hydro-Electric  Power  Commission  of  Ontario  con- 
tains the  following  clause : 


"Without  discrimination  in  favor  of  the  ap- 
plicants as  to  the  price  to  be  paid  for  equal 
quantities  of  power,  the  Commission  may 
supply  power  upon  such  terms  and  conditions 
as  may,  having  regard  to  the  risk  and  expense 
incurred  and  paid,  and  to  be  paid  by  the  Cor- 
poration, appear  equitable  to  the  Commission 
and  are  approved  by  the  Lieutenant  Governor 
in  Council. 

"...  and  no  power  shall  be  supplied  within 
the  limits  of  a  municipal  corporation  taking 
power  from  the  Commission  at  the  time  of  such 
application  without  the  written  consent  of  the 
corporation." 

The  Hydro-Electric  Power  Commission  has  from 
time  to  time  contracted  with   industrial  companies 


under  the  terms  of  the  above  clauses,  and  in  making 
such  contracts,  it  has  not  necessarily  followed  the 
rules  and  regulations  laid  down  for  the  municipal 
corporations  in  making  rates  to  their  individual 
customers.  In  most  instances  it  has  contracted  with 
the  company  for  the  sale  of  power  to  them  at  a 
definite  rate  for  periods  of  time  greater  than  one 
year.  For  instance,  in  the  case  of  the  Nipigon  Fibre 
&  Paper  Company,  specifically  mentioned  in  Section 
G.  the  contract  has  a  life  of  ten  years  with  the  rates 
mentioned  therein  holding  good  for  the  entire  life 
of  the  contract. 

On  the  Niagara  System,  at  the  beginning  of  the 
fiscal  year  of  1921  there  were  about  twenty-five 
contracts  with  industrial  companies,  not  including 
those  on  rural  lines.  These  contracts  have  expira- 
tion dates  varying  between  May  1,  1921,  to  Febru- 
ary 22,  1937.  The  forms  of  rates  used  are  either 
a  demand  charge  per  horsepower-year  or  a  demand 
charge  plus  an  energy  rate.  There  were,  at  the 
beginning  of  the  fiscal  year  of  1921,  about  twenty- 
two  additional  contracts  of  this  nature  on  the  other 
systems,  excluding  the  Thorold  System  and  Niagara 
rural  lines. 

The  relation  of  these  rates  made  directly  to  indus- 
trial companies  by  the  Hydro-Electric  Power  Com- 
mission to  those  made  by  the  Commi'ssion  for 
wholesale  power  to  the  several  municipalities  is 
shown  in  Figure  No.  9,  Section  D. 

For  the  Niagara  System,  the  average  wholesale 
rate  to  the  municipalities  was  about  $21.00  per 
horsepower-year,  while  that  to  industrial  companies 
contracting  directly  with  the  Commission  on  the 
Niagara  System  was  $14.95  per  horsepower-year, 
or  about  71%  of  the  rate  charged  to  the  municipali- 
ties. 

For  the  Wasdell  System,  the  municipalities  were 
charged  an  average  rate  of  $69.80  per  horsepower- 
year  as  against  $29.70  for  companies,  which  is 
42i/2%  of  that  paid  by  the  municipalities. 

The  average  wholesale  rate  to  the  municipalities 
of  all  the  systems  served  by  the  Hydro-Electric 
Power  Commission  was  $22.60,  while  the  average 
retail  rate  to  all  the  companies  served  directly  by  the 
Commission  was  $15.95,  which  is  about  70%  of  the 
wholesale  rates  paid  by  the  municipalities. 

The  municipalities  purchasing  wholesale  power 
must  pay  their  proportional  cost  of  the  total  opera- 
tions, and  this,  of  course,  varies  from  year  to  year, 
making  it  impossible  for  a  municipality  to  exactly 
know,  in  advance,  the  wholesale  rate  it  will  enjoy 
during  the  succeeding  year.  On  the  other  hand, 
the  Commission,  by  contracting  directly  with  com- 
panies for  a  definite  period  of  time,  and  at  a  stated 
price,  assures  such  companies  of  a  fixed  price  for 
jiowcr  over  a  period  of  years,  and  from  the  weighted 
average  cost  of  the  wholesale  rates  earned  by  the 
municipalities  and  those  of  the  companies,  the  latter 
appear  to  be  favored  with  lower  costs  for  power. 

In   Figure    No.   21,   the   base   retail   power   rates 
charged  in  the  municipalities  of  Niagara  Falls,  Ont., 
Hamilton,   Toronto,   London,   Windsor   and   Gode 
rich  for  the  fiscal  year  of  1920  have  been  quoted  to 
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o\v  the  resulting  rate  per  horsepower  year,  and 
per   kw.-hr.    at    annual    load    factors    varying   from 

zero  1"  7S\  \  . 

The  weighted  average  rate  at  which  power  was 
sold  to  the  companies  on  the  Niagara  System,  by  the 
Commission,  for  the  year  of  1920  was  $14.95  per 
horsepower-year,  and  thus  any  power  customers 
for  that  specific  year  in  Toronto  having  a  load 
factor  higher  than  5.0%,  in  Niagara  Falls,  Ontario 
having  a  load  factor  higher  than  47%,  in  Hamilton 
having  a  load  factor  higher  than  20%,  in  London 
having  a  load  factor  higher  than  9'i  ,  in  Windsor 
having  a  load  factor  higher  than  2.5%  and  in  Gode- 
rich  having  a  load  factor  higher  than  2%  are  re- 
quired tu  pay  higher  rates  by  virtue  of  the  structure 
of  the  retail  rates  charged  in  these  several  munci- 
palities. 

Likewise  at  Owen  Sound  on  the  Eugenia  System, 
tin-  retail  power  rate  at  <  hven  Sound  equals  that  to 
npanies  at  100';  load  factor,  for  the  Severn 
System  the  retail  power  rate  at  Midland  equals  that 
to  companies  at  17%'  load  factor,  and  for  the  Was-. 
dell  System  the  retail  power  rate  to  Beaverton 
equals  that  to  companies  at  $%  load  factor,  while 
the  St.  Lawrence  System  the  retail  power  rate 
to  Brockville  equals  that  to  companies  at  8%  load 
factor,  in  any  of  these  municipalities  where  the 
power  customers  do  have  a  load  factor  higher  than 
those  stated,  the  base  retail  power  rate  to  them 
would  he  higher  than  that  for  power  sold  directly 
to  the  companies  by  the  Commission.  The  base  re- 
tail power  rates  between  zero  and  75'  ',  load  factor 
for  the  municipalities  on  systems  other  than  the 
Niagara  above  mentioned  are  given  in  Figure  No. 
22,  which  shows  the  resulting  rate  per  kw.-hr.  and 
per  horsepower-year. 

Figure  No.  21  showing  the  base  retail  power 
rates  for  several  municipalities  of  the  Niagara  Sys- 
tem, indicates  that  the  power  rate  for  London  is 
lower  than  that  for  Toronto  for  the  year  of  1920. 
It  is  rather  difficult  to  conceive  wdiy  London  should 
earn  the  lower  power  rate,  when  not  only  the  invest- 
ments made  by  the  Commission  on  its  behalf  is 
higher  per  horsepower  purchased  than  is  that  for 
Toronto,  hut  the  interim  rate  quoted  for  1920  was 
$19.00  per  horsepower-year  compared  to  $17.00  per 
horsepower-year  for  Toronto  and  the  actual  whole- 
sale rates  per  horsepower  year  paid  by  the  two 
municipalities  was  $20.40  for  Toronto  and  $23.60 
for  London,  a  difference  of  $3.20. 

The  domestic  rate-  quoted  for  the  two  munici- 
palities are  identical,  and  the  commercial  rates  for 
Toronto  are  higher  than  those  for  London.  On  the 
other  hand,  the  municipal  street  lighting  rates  are 
$10.00  for  75-watl  fixtures  for  London,  compared 
to  a  range  of  $8.00  to  $10.00  for  100-watt  fixtun 
fur  Toronto. 

There  is  not  enough  difference  between  the  rates 
foi  service  for  classes  other  than  power  to  account 
ror  the  lower  power  rate  which  power  customers  in 
the  municipality  of  London  enjoy.  It  is  possible  that 
the  difference  in  the  rate.-,  to  power  customers  for 
these  two  municipalities  results   from  the  efficiencv 


of  operation  by  the  Municipal  Commissions.  For 
instance,  the  total  expense  for  the  operation  of 
the  Local  Commission  for  London  in  1920,  in- 
cluding depreciation,  amounted  to  about  $43.00  per 
horsepower-year,  and  the  revenues  received  yielded 
over  this  expense  a  5%  surplus.  On  the  other  hand, 
the  operating  cost  for  the  operation  of  the  Municipal 
Commission  in  Toronto  amounted  to  $52.00  per 
horsepower-year,  and  revenues  yielded  above  this 
expense  a  4.3%  surplus. 

The  power  rate  for  Toronto  quoted  in  the  "Rate 
ll<  ink"  furnished  by  Mr.  W.  G.  I'ierdon,  Accountant 
for  the  Commission,  bears  a  very  much  higher 
energy  charge  for  power  used  at  load  factors  ex- 
reeding  15%  than  does  that  for  London,  or  in  fact, 
any  of  the  municipalities  shown  in  Figure  21,  so 
while  the  cost  of  power  at  15%  load  factor  is  about 
11%  higher  in  Toronto  than  in  London,  at  50% 
load  factor,  it  is  very  nearly  42%  higher.  By  any 
of  the  accepted  theories  of  rate-making  such  varia- 
tion of  cost  with  load  factor  between  two  munici- 
palities is  not  comprehensible. 

Another  interesting  and  incomprehensible  com- 
parison of  power  rates  is  that  between  Hamilton  and 
Niagara  Falls  for  the  years  of  1920  and  1921.  The 
base  retail  rates  for  power  for  these  municipalities, 
for  each  year,  are  shown  in  Figure  23.  The  interim 
rate  hilled  against  the  municipality  of  Niagara  Falls 
was  increased  by  8.7%  in  1921  over  that  of  1920, 
while  the  base  retail  power  rate  which  the  munici- 
pality was  ordered  to  charge  was  increased  at  25% 
load  factor  by  23.2%.  On  the  other  hand,  the  in- 
terim rate  billed  to  Hamilton  for  1921  was  increased 
by  14.3%  over  that  of  1920,  while  the  base  retail 
power  rate  wdiich  the  municipality  was  orderd  to 
charge  for  power  was  decreased  at  25%  load  factor 
by  3.3'/,  . 

The  domestic  rates  for  Hamilton  and  Niagara 
Falls  for  both  years  were  identical,  while  the  rates 
for  commercial  service  were  somewhat  higher  for 
Niagara  Falls  than  for  Hamilton.  For  Niagara 
Falls,  in  1921,  the  municipal  street  lighting  rate  was 
increased  $2.00  per  annum  for  each  arc  light  anil 
$1.00  for  each  series  incandescent  light,  while 
for  Hamilton  they  remained  the  same  as  for  the 
preceding  year. 

In  1920  the  operations  of  the  Municipal  Commis- 
sion in  Hamilton  yielded  a  surplus  of  less  than  $1.00 
per  horsepower-year,  while  those  for  the  Municipal 
Commission  of  Niagara  Falls  yielded  a  surplus  of 
more  than  $2.50  per  horsepower-year. 

On  the  basis  of  this  analysis  the  reason  appears 
lacking  for  the  lowering  of  the  power  rates  at  Hamil- 
ton and  per  contra  for  the  increase  for  the  same 
class  of  rates  at  Niagara  Falls. 

Power   Rates   to   Customers   of   Power   Companies 

Purchased   by   the   Hydro-Electric 

Power  Commission 

The  Ontario  Power  Company  was  purchased  by 
the  Hydro-Electric  Power  Commission  in  1917.  At 
that  time  it  was  selling  power  to  the  Niagara,  Lock- 
port    and    Ontario    Power   Company   at   $16.76   per 
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kw.-year  of  demand  plus  an  energy  rate  of  2l/2  mills 
per  kw.-hr.  for  all  energy  taken  over  40,000  kilo- 
watts of  demand.  By  the  terms  of  the  sale  of  the 
Ontario  Power  Company  to  the  Commission,  the 
Niagara,  Lockport  and  Ontario  Power  Company  is 
entitled  to  this  rate  until  about  1950. 

In  purchasing  the  Ontario  Power  Company,  the 
Commission  further  assumed  a  number  of  power 
contracts,  some  of  which  are  on  the  basis  of  the 
sale  of  energy  at  a  stated  rate  per  horsepower-year 
of  demand,  others  at  an  energy  rate  per  kw.-hr.  pur- 
chased, and  still  others  on  a  combination  of  a 
demand  and  energy  charge. 

The  Ontario  Power  Company  before  its  purchase 
by  the  Commission  was  under  contract  to  sell  power 
to  the  Commission  for  a  long  period  of  years  at 
$9.40  per  horsepower-year  up  to  25,000  horsepower, 
and  at  $9.00  per  horsepower-year  for  all  thereafter. 
Since  the  assumption  of  the  ownership  of  the 
Ontario  Power  Company,  by  the  Commission,  this 
rate  to  the  municipalities  of  the  Niagara  System  has 
been  maintained  up  to  100,000  horsepower  and 
these  municipalities  have  been  charged  at  the  rate 
of  $18.00  per  horsepower-year  for  power  in  excess 
of  that  amount. 

The  rates  to  industrial  users  other  than  those 
above  mentioned  vary  in  accordance  with  the  size  of 
the  installation  and  the  nature  of  the  contract,  being 
as  low  as  $10.50  per  horsepower-year  in  1920  for 
approximately  26,000  horsepower  taken  by  the 
American  Cynamide  Company,  to  as  high  as  $70.00 
per  horsepower-year  for  a  small  block  of  two-tenths 
of  one  horsepower  sold  in  Fort  Coleman. 

The  Ontario  Power  Company  is  considered,  as 
far  as  rates  go,  a  separate  entity  from  the  Niagara 
System,  and  as  far  as  the  rate-making  powers  of 
the  Hydro-Electric  Power  Commission  are  con- 
cerned, it  has  been  considered  of  the  same  status  as 
a  private  company.  The  Commission  has  respected 
all  of  the  contracts  assumed  by  it  in  the  purchase  of 
the  Ontario  Power  Company,  and  has  not  attempted 
to  regulate  these  rates  so  as  to  make  .  them  non- 
discriminatory with  the  balance  of  the  Niagara 
System. 

Practically  the  same  status  holds  true  for  the 
Essex  and  the  Thorold  Systems,  which  have  been 
purchased  by  the  Commission,  but  which  have  as 
yet  not  been  turned  over  to  the  municipalities,  but 
in  the  case  of  the  Central  Ontario  System,  which 
was  purchased  by  the  Province  of  Ontario,  and 
which  is  operated  by  the  Commission  in  trust  for 
the  Province,  the  Commission  has  adjusted  rates, 
some  up  and  some  down,  in  order  to  make  them 
more  uniform,  and  to  avoid  discrimination  between 
the  rates  to  individual  consumers  in  the  several 
municipalities  served  by  this  system. 

With  regard  to  the  Electrical  Development  Com- 
pany which  the  Commission  is  about  to  acquire.  Mr. 
Gaby  states  the  reasons  for  the  proposed  purchase 
to  be: 

"To  conserve  and  prevent  economic  loss,  due 
to  duplication  of   systems  within  the    Niagara 


District  and  the  properties  could  be  purchased 
with    existing    contracts    on    a    self-supporting 
basis." 
It    is    evident,    therefore,    that    the    Commission 
will  pursue  the  same  policy  in  respect  to  the  com- 
panies that  will  be  acquired  by  the  "Clean-up-Deal" 
as  was  pursued  in  the  case  of  the  Ontario  Power 
Company,  that  is,  rates  and  contracts  will  be  left  as 
they  are  at  the  date  of  purchase. 

Summarization  of  the  Status  of  Power  Rates  of  the 
Government  Electric  Utilities  in  Ontario 

If  an  industry  is  located  within  a  municipality,  it 
can  contract  for  power  at  the  rate  which  will  be 
firm  for  a  period  of  only  one  year,  hut  if  that  in- 
dustry should  be  located  without  the  precincts  of 
the  municipality,  it  may  contract  directly  with  the 
Hydro-Electric  Power  Commission  rather  than  with 
one  of  the  Municipal  Commissions  at  a  rate  for  a 
period  of  years  with  a  firm  price  extenling  the  dura- 
tion of  the  contract. 

Again  there  appears  another  class  of  rates,  those 
which  are  enjoyed  by  the  consumers  of  the  Ontario 
Power,  which  have  been  left  as  they  were  at  the 
time  of  the  purchase  of  that  company  by  the  Hydro- 
Electric  Power  Commission,  and  still,  lastly,  upon 
the  completion  of  the  "Clean-up-Deal,"  there  will 
be  two  rates  for  power  service  in  the  City  of 
Toronto,  those  charged  by  the  Municipal  Commis- 
sion in  Toronto,  and  those  to  the  consumers  of  the 
Toronto  Electric  Light  Company,  which,  judging 
by  Mr.  Gaby's  statement,  it  is  assumed  will  be  left 
as  they  were  on  the  date  of  purchase.  Thus  it 
appears  that  the  rate  system  of  the  government  elec- 
tric utilities,  throughout  the  Province  of  Onario,  is 
made  to  meet  the  demand  of  the  moment  rather  than 
to  furnish  a  uniform  and  non-discriminatory  rate 
to  the  public. 

The   Coal  Saving  Accruing  as   a   Result  of  Rates 

Resulting  from   the   Development  of  the 

Water  Powers  of  Ontario 

Practically  all  of  the  power  furnished  by  the 
Hydro-Electric  Power  Commission  of  Ontario  is 
developed  by  water  power,  there  being  no  steam 
cite!  ric  plants  of  any  importance  on  any  of  the  sys- 
tems. Had  the  energy  now  furnished  by  water 
power  been  supplied  by  steam  electric  plants,  a  very 
large  tonnage  of  coal  would  be  required  for  the 
generation  of  the  power,  and  this  coal  would  have 
to  be  imported  into  Ontario  either  from  Nova  Scotia 
or  from  the  States. 

At  the  hearing  before  the  Committee  on  Water 
Power  of  the  House  of  Representatives,  held  April 
15.  1919,  Sir  Adam  Beck  said: 

"You  may  like  to  know  what  benefit  accrued 
to  the  country  on  account  of  all  this  expendi- 
ture. We  have  reduced,  by  five  or  six  million 
inns  per  annum  the  consumption  of  bituminous 
eoal  in  the  Province  of  Ontario.  We  have  re- 
duced the  freight  haul  on  all  of  this  coal  (the 
use  of  cars   to  haul  the  coal),  and,  to  a  large 
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extent,  eliminated  the  obnoxious  smoke  that  is 
created  by  the  use  of  coal  for  manufacturing 
purposes  in  towns  and  villagi 

Later,  at  the  bearing,   Sir  Adam  presented  a  state- 
ment,   and.    under    coal    statistics,    the    following   is 

found  : 

"The  amount  of  bituminous  coal  imported 
into  Western  Ontario  in  the  district  served  by 
the  Niagara  System  was,  in  1914,  5.377,777 
tons  valued  at  $8,921,708.  In  1915  there  was 
3,979,499  tons,  valued  at  $6,178,459  or  a  re- 
duction of  1,398,278  tons.  This  result  can  be 
accounted  for  in  some  measure  by  the  extensive 
use  of  Hydro  power  in  this  district.  During 
the  same  period  the  imports  of  anthracite  coal 
remained  practically  the  same,  being  as  follows: 

Tons 

"1914    1,715,924 

"1915    1,799,197 

"The  Commission  is  supplying  in  Ontario 
over  200,000  horsepower.  The  quantity  of  coal 
necessary  to  develop  this  amount  of  power  at 
the  consumers'  premises  throughout  Ontario 
is  estimated  at  considerably  more  than  4.500,- 
000  tons,  having  a  money  value  exceeding  $20,- 
000,000,  under  normal  conditions.  At  the 
present  time  this  coal  would  no  doubt  cost  in 
excess  of  $30,000,000." 

Sir  Adam  Reck,  in  the  statement  above,  estimates 
a  saving  of  4.500,000  tons  per  annum  by  means  of 
the  Commission  supplying  200,000  horsepower  in 
the  Province  of  Ontario  at  that  time.  It  is  difficult 
to  see  how  this  result  is  arrived  at,  because  this 
amount  of  coal  would  mean  that  22.5  tons  would 
have  to  be  used  for  each  horsepower-year,  and  it  is 
hardly  conceivable  that  the  load  factor  in  the  Prov- 
ince of  (  hitario  would  be  higher  than  the  present 
load  factor  for  the  Superpower  Zone,  the  most  in- 


tensely developed  industrial  district  in  the  United 
States,  which  is  39%.  At  39%  load  factor  the  use 
of  22.5  tons  of  fuel  per  horsepower-year  result-  in 
a  fuel  rate  for  the  generating  plants  of  17.8  pounds 
of  coal  per  kw.-hr.,  and  it  is  hardly  possible  that 
plants  of  such  abnormally  low  efficiency  would  have 
been  used  where  fuel  is  expensive,  as  it  is  in  Ontario. 

In  a  report  prepared  by  the  Hydro-Electric  Power 
Commission's  engineers,  dated  February  15.  1918, 
entitled  "The  Rate  of  Coal  Consumption  in  Various 
Electric  Generating  Stations  and  in  Industrial 
Establishments  in  Canada  and  the  United  States," 
there  is  given  on  Page  4  a  tabulation  of  the  fuel 
consumption  of  750,000  horsepower  of  steam  electric 
central  stations.  This  table  shows  the  fuel  con- 
sumption of  these  stations,  which  are  operated  at  an 
average  load  factor  of  35.5%  to  be  3.81  pounds  of 
coal  per  kw.-hr.,  and  at  this  coal  rate  and  load 
factor,  the  fuel  consumption  per  horsepower-year 
would  be  4.85  tons  rather  than  22.5  tons  indicated 
in  Sir  Adam  Beck's  statement,  presented  before  the 
Committee  of  Water  Powers  in  the  House  of  Rep- 
resentatives, and  the  saving  instead  of  being  4,500,- 
000  tons  per  annum,  as  given  in  Sir  Adam  Beck's 
statement,  would  have  been  about  970,000  tons  per 
annum  derived  from  the  rate  of  4.85  tons  per  horse- 
power-year, as  found  by  the  Commission's  engineers 
in  their  report  of  February  15,  1918. 

The  use  of  water  power  in  the  Province  of 
Ontario,  particularly  that  of  Niagara  Falls,  which 
should  be  one  of  the  cheapest  developments  in  the 
world,  cannot  help  but  result  in  low  rates  for  elec- 
tricity, and  it  is  a  tremendous  factor  in  the  conser- 
vation of  coal,  even  though  not  to  the  extent  brought 
out  by  Sir  Adam,  and  this  saving  in  the  use  of  coal 
is  one  which  is  of  the  utmost  importance  to  the 
Province  of  Ontario  today,  for  the  reason  that  on 
every  ton  of  coal  imported  into  the  Province  from 
the  States,  the  exchange  rate  would  have  to  be  paid, 
which  would  have  amounted,  during  the  past  year, 
to  a  sum  varying  between  7  and  14  per  cent. 


SECTION   I— (Part  II) 


COMPARISON  IN  RESPECT  TO  THE  COST 
FOR  POWER  TO  THE  PEOPLE  OF  THE 
PROVINCES  OF  ONTARIO  AND  QUEBEC 
WD  FOR  CERTAIN  SECTIONS  OF  THE 
I  MTFI)  STATES 

General  Comparisons  of  the  Cost  of  Power 

The  cost  for  power  to  the  people  as  a  whole  must 
be  that  of  the  weighted  average  cost  for  energy  de- 
livered to  the  ultimate  consumer.  Comparing  one 
class  of  service  only  results  in  fictitious  conclusions, 
for  should  the  particular  class  of  service  selected 
show  that  energy  is  sold  at  low  prices,  or  even  at  a 
price  below  cost,  the  rates  charged  for  energy  for 
other  classes  of  service  must,  of  necessity,  be  cor- 
respondingly higher  unless  the  properties  are 
operated  at  a  deficit. 

For  instance,  where  the  price  for  domestic  light- 
ing is  below  cost,  the  rates  charged   for  industrial 


power  must  be  higher  than  those  that  could  be 
charged  if  the  domestic  lighting  service  were 
charged  with  its  proper  proportion  of  cost.  When 
such  a  situation  occurs,  the  people,  as  a  whole,  do 
not  escape  the  increased  costs  for  industrial  power 
service,  for  this  is  indirectly  charged  into  the  price 
for  every  manufactured  article  produced  through 
the  use  of  industrial  power. 

Unless  all  of  the  conditions  surrounding  published 
rates  for  the  several  classes  of  service  are  known, 
the  comparison  of  prices  resulting  from  these  rates 
may  be  very  misleading,  and  to  avoid  making  com- 
parisons which  might  properly  be  subject  to  criti- 
cism, the  average  cost  of  energy  to  the  people  served 
is  used  as  the  criterion  for  all  the  comparisons 
made. 

The  physical  conditions  under  which  power  is 
produced,  transmitted  and  distributed  materially 
affects  the  price  at  which  energy  may  be  sold,  and 
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while  it  is  obvious  that  it  would  be  unfair  to  com- 
pare the  cost  for  power  produced  by  steam  electric 
plants  using  high-priced  fuel  with  that  produced 
by  hydro-electric  plants,  it  is  also  apparent  that 
comparisons  made  for  the  cost  of  power  using 
hydro-electric  plants  must  take  into  consideration 
the  nature  of  the  water  supply  to  these  plants. 

The  power  produced  by  the  Hydro-Electric 
Power  Commission  of  Ontario  comes  principally 
from  the  hydro-electric  plants  at  Niagara  Falls. 
In  fact,  87%  of  the  total  energy  sold  by  the  Com- 
mission is  generated  by  those  plants.  There  is  no 
other  place  within  the  United  States  or  Canada 
where  power  should  be  produced  as  economically, 
for  the  physical  conditions  at  Niagara  Falls  lend 
themselves  to  construction  of  low  first  cost,  which, 
when  combined  with  continuous  water  supply, 
should  result  in  the  cheapest  power  produced  on 
the  American  Continent. 

The  data  on  which  the  costs  of  power  given  later 
are  based  have,  for  the  private  companies,  been 
obtained  either  from  the  officers  of  the  companies 
or  from  the  Public  Service  Commissions  of  the 
states  within  which  they  operate,  while  those  per- 
taining to  the  operation  of  the  government  electric 
utilities  in  the  Province  of  Ontario  have  been  ob- 
tained from  the  annual  reports  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  or  from 
Mr.  W.  G.  Pierdon,  the  Commission's  Accountant, 
where  the  data  required  was  not  published  in  the 
annual  reports. 

The  kilowatt  hours  annually  sold  to  the  ultimate 
consumer  is  available  from  the  statistics  kept  by 
private  companies,  but  not  for  the  government  elec- 
tric utilities  in  Ontario,  and  it  is  therefore  neces- 
sary to  make  the  comparisons  at  the  point  of  gen- 
eration rather  than  at  the  point  of  delivery.  Such 
comparisons  favor  the  government  electric  utili- 
ties of  Ontario  for  the  reason  that  the  transmission 
distances  to  reach  their  customers  are  generally 
greater  than  are  those  of  the  private  companies, 
compared  thereto,  and  this  must  result  in  the  ulti- 


mate consumer  receiving  a  proportionally  smaller 
amount  of  the  energy  produced  within  the  power 
plants. 

In  Ontario  the  government  electric  utilities  are 
relieved  from  paying  taxes  except  those  on  land, 
and  in  order  to  make  the  comparisons  equitable, 
revenues  less  taxes  is,  in  all  instances,  used.  The 
relief  from  taxes,  while  making  it  possible  to  lower 
the  costs  for  power,  is  not  a  reduction  in  the  cost 
to  the  people,  for  they  must  pay  these  same  taxes 
in  some  other  form,  whether  they  be  a  consumer 
of  power  or  not. 

For  the  comparisons  between  government  elec- 
tric utilities  in  Ontario  and  those  for  privately 
operated  companies,  the  Central  Ontario  System 
of  the  Hydro-Electric  Power  Commission  is  omit- 
ted for  the  reason  that  the  costs  given  in  the  annual 
report  of  the  Commission  do  not  segregate  the 
operations  of  the  light  and  power  developments 
from  those  of  street  railways,  gas  works,  water 
works  and  pulp  mills,  therefore  making  it  impos- 
sible to  determine  the  cost  of  power  to  the  people 
residing  in  that  portion  of  Ontario  served  by  the 
Central  Ontario  System.  All  of  these  systems  of 
the  Hydro-Electric  Power  Commission  are  in- 
cluded, however,  in  the  statistics  prepared  by  the 
Dominion  Census  of  Central  Stations. 

The  Relative  Cost  of  Power  to  the  People  of  the 
Provinces  of  Quebec   and  Ontario 

The  Dominion  Bureau  of  Statistics  publishes 
each  year  a  census  of  the  "Central  Electric  Sta- 
tions" in  Canada  from  which  the  following  infor- 
mation has  been  either  directly  taken  or  computed. 

Both  in  the  Provinces  of  Ontario  and  Quebec 
by  far  the  larger  amount  of  power  is  developed  by 
means  of  water  so  that  the  conditions  under  which 
the  power  is  generated  are  comparable. 

While  the  figures  published  by  the  Dominion 
Bureau  of  Statistics  do  not  take  into  consideration 
power  interchange  between  the  two  provinces,  ex- 


TABLE  NO.  20 
Dominion  Statistics  in  Respect  to  the  Cost  of  Power  in  Quebec  and 
Item  Unit 

Total    investment $1,000 

Investment  per  capita Dollars 

Proportion  of  total  capital  in  government  owned  electric  utilities Per  Cent 

Total   revenue    .••■•;••. $h000 

Per  cent  of  revenue  from  government   owned  electric  utilities Per  Cent 

Total    operating    expense $1 ,000 

Generating  capacity K.V.A. 

Generating  capacity  per  capita K.V.A. 

Proportion  of  total  capacity  in  government  owned  utilities Per  Cent 

Revenue  per  dollar   of   invested   capital Cents 

Operating  expense  per  dollar  of   invested   capital Cents 

Operating  ratio    Per    Cent 

Salaries  and  wages  per  dollar  of  invested  capital Cents 

Per  cent  of  total   operating  expense   in   salaries   and   wages Per  Cent 

Average   annual    salary   or    wage   per  employee Dollars 

Revenue   per   employee Dollars 

Revenue  per  dollar  of  salaries  and  wages Dollars 

Proportion  total  revenue  from  light Per   Cent 

Proportion  total  revenues  from  power  and  other  uses Per  Cenl 


Ontario 

Ontario 

Quebec 

1 92,908 

130.000 

73.50 

52.40 

49.7 

4.0 

26,0(17 

16,554 

60.0 

5.0 

16,021 

9,326 

661,555 

497,559 

0.252 

0.20 

35 

2.8 

13.5 

12.7 

8.3 

7.2 

61.3 

56.5 

3.01 

1.94 

36.3 

27.1 

1,225 

1,055 

5,500 

6,920 

4.49 

6.65 

27.6 

26.6 

72.4 

73.4 

183 


Ml   RRAY    AND    FLOOD    REPORT 


cept  as  to  the  revenue  derived  therefrom,  such 
interchange  compared  to  the  total  amount  of  power 
generated   is  insignificant. 

The  figures  given  in  Table  No.  21  demonstrate 
that  the  cost  of  power  to  the  entire  people  of  the 
Province  of  Quebec  is  less  than  that  for  the  people 
of  Ontario.  The  figures  not  only  reflect  more 
economical  operation  through  a  lower  operating 
ratio  in  the  Province  of  Quebec,  but  higher  pro- 
ductivity is  shown  for  salaries  and  wages  paid. 

The  revenue  per  dollar  of  invested  capital  is 
9.45%  greater  for  Ontario  than  for  Quebec.  The 
operating  expense  per  dollar  of  invested  capital 
is  15.3%  greater  in  ( )ntario  than  for  Quebec,  while 
salaries  and  wages  per  dollar  of  invested  capital 
are  55.2',,  higher  for  Ontario  than  for  Quebec. 
Greater  productivity  of  labor  in  the  Province  of 
Quebec  is  indicated  by  the  larger  revenue  per  dol- 
lar of  salaries  and  wages  to  the  etxent  of  32y2%. 

The  Relative  Cost  for  Power  to  the  People  of  the 
Dominion  of  Canada  when   Served  by  Pri- 
vately Owned  Corporations  as  Compared 
with    Government    Owned    Electric 
Utilities 

From  the  Dominion  Bureau  of  Statistics  dealing 
with  central  electric  stations  for  the  year  ending 
January  1,  1920,  the  following  information  has 
been   derived: 

About  75%  of  the  capital  invested  in  government 
electric  utilities  is  located  in  the  Province  of  Onta- 
rio. For  the  year  1919  these  government  owned 
electric  utilities  in  Ontario  were  purchasing  a  por- 
tion of  their  total  requirements  from  the  private 
corporations  in  the  Provinces  of  Ontario  and 
Quebec,  and  as  the  Dominion  Statistics  do  not 
indicate  the  extent  of  such  purchased  power,  it  is 
not  possible  to  use  the  comparative  revenue  and 
expense  per  dollar  of  capital  invested  without  doing 
injustice  to  the  governmental  electric  utilities. 

The  lower  operating  ratios  and  the  more  effi- 
cient utilization  of  labor,  as  shown  in  Table  No.  21 
for    the    privately    owned    electric    utilities    in    the 


Dominion  of  Canada,  indicates  they  are  the  more 
economically  operated. 

Government  ownership  advocates  advance  the 
y  that  economical  operation  and  lower  sala- 
ries and  wages  prevail  for  governmentally  operated 
properties.  This  theory  does  not  appear  to  work 
out  in  practice  in  Canada,  for  there,  according  to 
the  Government  Statistics,  not  only  are  higher  sala- 
ries and  wages  paid  per  employee,  but  the  total 
revenues  earned  for  each  employee  is  28%  lower 
and  the  revenue  earned  for  each  dollar  paid  in 
salaries  and  wages  is  over  31%  lower  for  the  gov- 
ernment-owned electric  utilities  than  for  those 
owned  by  private  interests. 

The  claim  which  has  been  advanced  that  gov- 
ernment-owned projects  lean  toward  selling  energy 
to  the  domestic  consumer  at  a  low  rate  is  borne 
out  by  the  relative  proportions  of  revenue  obtained 
from  lighting  and  for  power  for  the  governmen- 
tal^' owned  utilities  compared  to  those  privately 
owned. 

Statistics  in  Respect  to  the  Operation  of  Private 

and  Government-owned  Electric  Utilities  in 

the  Provinces  of  Quebec  and  Ontario 

The  Dominion  Bureau  of  Statistics  so  segregates 
its  tabulations  that  it  is  possible  to  compare,  as 
of  January  1,  1920,  the  government  operated 
electric  utilities  with  those  privately  owned  for 
both   the   Province  of    Quebec   and   Ontario. 

Government  agencies  in  the  Province  of  Onta- 
rio in  the  year  mentioned  owned  approximately 
one-half  of  the  electrical  utilities  in  that  province, 
and  derived  about  two-thirds  of  the  revenue  there- 
from. In  Quebec,  however,  the  government 
owned  utilities  are  a  small  portion,  consisting  of 
only  about  4%  of  the  investment,  and  receiving 
only  about  5%   of  the  revenue  therefrom. 

In  the  Province  of  Ontario  during  1919,  the  gov- 
ernment electric  utilities  purchased  a  portion  of 
their  energy  from  privately  owned  companies  lo- 
cated both  in  the  Provinces  of  Ontario  and  Quebec, 
and   as   the   Dominion    Statistics   do   not  take   into 


Private 


TABLE  NO.  21 

Dominion  Statistics  in  Respect  to  the  Cost  of  Poweu  in  Canada  from 
and  Government  Owned  Electric  Utilities 

Itcui  Unit 

'I  i  ital    capital    invested $1000 

Proportion  of  capital   invested Per  cent 

Total    annual    revenue $1000 

Proportion  of   total   revenue Per  cent 

Total  operating  expense $1000 

Proportion  of  total  operating  expense Per  cent 

Total    generating   capacity K.  V.  A. 

Proportion  of  total  capacity Per   cent 

Operating     ratio Per  cent 

Proportion  of  operating  expense  in  salaries  and  wages Per  cent 

Average  salary  or  wage  per  employee Dollars 

Revenue     per    employee Dollars 

Revenue  per  dollar  of  salary  and  wages Dollars 

Revenue   from   lighting Per  cent 

Revenue    from   power   and    other   properties Percent 


Private 

Government 

Electric 

Electric 

Utilities 

Utilities 

287,568 

128,954 

69.0 

31.0 

35,553 

22,301 

61.5 

38.5 

19,202 

15,140 

56.0 

44.0 

1,115,494 

375,266 

75.0 

25  0 

54.5 

67.7 

30.1 

36.7 

1.161 

1,225 

6,870 

4,970 

5.91 

4.05 

29.2 

44.2 

70.8 

55.8 
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consideration  this  interchange  of  power,  it  is  im- 
possible to  give  a  complete  analysis  of  the  figures 
as  was  done  in  the  comparison  between  the  cost  of 
power  to  the  people  of  Quebec  and  Ontario  with- 
out respect  as  to  whether  such  power  was  furnished 
by   private    utilities    of    government    utilities. 

That  the  privately  owned  utilities  are  more  effi- 
ciently operated  is  indicated  by  the  figures  from 
the  following : 


electric  utilities  in  the  Province  of  Quebec  have  been 
omitted  from  this  latter  analysis  owing  to  their  un- 
importance. 

In  Table  No.  22  the  operating  ratio  indicates  more 
efficient  management  on  the  part  of  the  private 
companies  than  those  governmentally  owned.  That 
part  of  the  operating  expense  contributed  to  by  sal- 
aries and  wages  should  be  less  for  the  governmen- 
tally   operated    utilities    than     for    those    privately 


TABLE  NO.  22 

Dominion  Statistics  in  Respect  to  the  Cost  of  Power  in  Quebec  an 
from  Private  and  Government  Owned  Electric  Utilities 

Ontario 
Ontario       Government 

Item                                              Unit                    Private  Electric 

Companies  Utilities 

Total     capacity K.  V.  A.              457,568  236,527 

Total    capital    invested $1000                       96,998  95,910 

Total     revenue $1000                       10,394  15,613 

Total  operating  expense $1000                       5,152  10,869 

Total  salaries  and  wages $1000                       1,947  3,837 

Operating    ratio Per   cent                       50.0  69.8 

Salary  and  wages  per  employee  for  year Dollars                     1,230  1,220 

Proportion   of   operating   expense    in    salaries    and 

wages     Per  cent                      37.7  35.3 

Revenue  per  employee Dollars                     6,560  4,980 

Revenue  per  dollar  of  salary  and  wage Dollars                            5.32  4.07 

Number    of    employees 1,584  3,139 

Proportion  of  revenues  from  lighting Per    cent                       19.4  33.0 

Proportion  of  revenue  from  power  and  other  uses     Per  cent                      80.6  67.0 


Ontario 

Quebec 

Quebec 

Government 

Private 

Electric 

Companies 

Utilities 

507,779 

13,810 

124,852 

5,148 

15,739 

814 

8,854 

472 

2.338 
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56.5 

58.2 

1,050 

1,060 

26.4 

39.5 

7,080 

4,650 

6.71 

4.38 

2,219 

175 

24.1 

77.0 

75.9 

23.0 

The  Dominion  Statistics  divide  the  central  station 
companies  into  two  classes,  namely,  generating  and 
non-generating  companies.  In  the  former  are  placed 
all  companies  owning  power  plants,  the  figures  for 
them  being  inclusive  of  all  expenses,  of  production, 
transmission,  distribution  and  utilization.  The  non- 
generating  companies  are  purchasers  of  power  only, 
having  no  investments  in  power  plants,  and  no  pro- 
duction costs  other  than  power  purchased.  The 
Municipal  Hydro  Commissions  of  Ontario  purchas- 
ing power  from  the  Hydro-Electric  Power  Commis- 
sion of  Ontario  fall  into  this  latter  group,  where 
such  municipalities  do  not  own  power  plants  on  their 
own  account. 

The  following  tabulation  in  respect  to  the  salaries 
and  wages  of  both  groups — that  is,  generating  and 
non-generating  companies — divided  into  privately 
and  governmentally  owned  electric  utilities  brings 
out  the  more  efficient  use  of  labor  by  the  private 
companies    in    both    provinces.      The 


owned,  if  the  theories  advocated  by  governmental 
ownership  are  correct,  due  to  the  lack  of  high- 
salaried  executives,  and  the  greater  efficiency  which 
they  derive  from  labor.  However,  the  results 
shown  by  the  Dominion  Statistics  for  these  two 
provinces  are  the  same  as  those  for  the  total  of 
Canada,  and  indicate  a  less  efficient  use  of  labor  for 
the  government-operated  projects. 

For  all  of  the  utilities  shown  in  Table  No.  22,  the 
difference  between  the  average  wage  paid  each  em- 
ploye is  very  slight.  However,  the  crux  of  the  mat- 
ter is  not  so  much  the  average  salary  or  wage  paid 
as  the  revenue  earned  per  employe  which  is  the 
measure  of  the  efficiency  of  the  organization,  and 
this  is  a  fair  basis  of  comparison  where  the  source 
of  power,  namely  water  power,  is  the  principal  one 
employed  by  all  the  groups  compared.  Table  No. 
22  further  shows  that  the  revenue  earned  per  em- 
ploye for  the  private  electric  companies  of  Ontario 
was  31%%  greater,  and  for  the  private  companies 


TABLE  NO.  23 

Dominion-   Statistics  in   Respect  to  the  Cost  of  Power  in  Ontario  and  Qi  i  Bi  i 

from  Generating  and  Non-Generating  Companies 

generating  companies       non-generating  companies 

Ontario           Ontario       Quebec         Ontario  Quebec 

Item                                              Unit                Private       Government  Private     Government  Private 

Number  of  employees 1.139                  658             1,896             2,448  168 

Average  salary  or  wage  per  employee Dollars            1,265                 1,250             1,050             1,225  1,010 

Revenue    per    employee Dollars            7,750               10,200             8,020             3.600  6,920 

Revenue  per  dollar  of  salary  and  wages Dollars                   6.11                   8.90               6.81               2.95  6.88 
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of  Quebec  was  42',,  greater  than  for  the  govern- 
ment-operated properties  of  Ontario.  Not  only  is 
the  revenue  per  employe  greater  for  private  opera- 
tion than  for  governmental,  hut  the  revenue  per 
dollar  of  salaries  and  wages  paid  is  much  larger  for 
rivate  companies  than  for  those  operated  by  the 
xnment. 

Referring  to  Table  No.  23,  the  average  wage  paid 
hy  either  private  or  government  electric  utilities  in 
Ontario  is  about  the  same.  The  privately  owned 
generating  companies  show  a  revenue  per  employe 
of  about  $7,800  as  against  $10,200  for  the  Ontario 
Government  generating  companies.  This  indicates 
that  providing  the  cosl  of  labor  has  been  properly 
charged  by  the  Hydro-Electric  Power  Commission 
of  (  Intario  that  its  labor  efficiency  is  good,  although 
undoubtedly  a  portion  of  this  high  revenue  per 
employe  is  due  to  the  fact  that  it  purchases  a  large 
amount  of  its  power.  The  poorest  labor  efficiency 
is  shown  by  the  non-generating  Ontario  government 
electric  utilities,  and  these  are  comprised  princi- 
pal) of  the  Municipal  Hydro-Electric  Commissions. 
In  this  class  the  revenue  earned  per  employe  of 
$3,600  per  annum  is  about  one-half  of  the  similar 
class  of  companies  for  the  Province  of  Quebec. 
Inasmuch  as  the  average  wage  paid  per  employe  by 
non-generating  government-owned  Ontario 
utilities  is  not  higher  than  the  majority  of  the  other 
groups,  it  is  apparent  that  far  more  men  are  re- 
quired  for  each  operation  by  this  group. 

Reverting  again  to  Table  No.  22,  it  will  be  seen 
thai  the  per  cent  of  revenue  derived  from  lighting 
-  higher  for  the  governmentally  owned  enterprises 
than  for  those  privately  owned,  and  if,  as  claimed  by 
tydro-Electric  Power  Commission,  the  domestic 
rates  for  lighting  are  the  lowest  in  existence,  it  must 
be  concluded  that  the  rates  for  power  from  the  gOA 
ernmental  projects  are  as  a  consequence  much  higher 
than  'hose  for  the  privately  owned  enterprises.  The 
statistics  prepared  by  the  Dominion  in  respect  to  the 
relative  revenues  from  lighting  and  power  make 
apparent  that  where  the  private  companies  are 
brought  into  competition  with  the  government- 
owned  utilities  the  former  have  always  been  able  to 
get  a  larger  part  of  the  power  business,  for,  if  the 
gov<  rnment  domestic  lighting  rates  are  at  a  very  low 
cost  or  be'ow  cost,  the  power  consumer  must  pay  a 
higher  rate  or  otherwise  the  entire  project  would 
-how  a  deficit  which,  to  date,  has  not  been  the  case. 

The  Cot   of  Power  to  the   People   Living  in  the 

Niagara  Power  Districts  in  Canada  and  the 

I  nited    States   in    ](^ll 

Niagara  Falls,  located  as  it  is  on  the  international 
border  between  Canada  and  the  United  States,  fur- 
nishes power  for  use  in  both  countries.  In  Canada 
power  from  this  source  is  transmitted  as  far  west  as 
Windsor,  a  distance  of  some  235  miles,  while  in  the 
United  States  the  power  is  carried  easterly  to  about 
Syracuse,  which  is  about  150  miles  from  the  source 
•iteration.  The  districts  both  in  Canada  and 
the  United  States  receiving  power  from  Niagara 
Falls,    either    in    whole    or    in    part,    are    shown    on 


Plate  5,  on  which  is  indicated  the  locations  of  the 
main  transmission  lines  for  carrying  the  power  to 
the  various  communities,  together  with  zone  lines 
giving  the  air-line  distance  by  land  over  which  the 
transmission  lines  must  pass  between  Niagara  Falls 
and  the  communities  receiving  service. 

The  distances  to  which  Niagara  Falls  power  is 
transmitted  in  Canada  are  greater  than  those  in  the 
States,  the  reason  for  this  being  that  the  area  served 
in  Canada  is  less  densely  populated.  In  Canada 
]iower  from  Niagara  Falls  reaches  communities 
having  a  total  population  of  about  1,200,000  people, 
while  in  the  United  States,  even  with  a  smaller  area 
covered  by  the  transmission  system  from  Niagara 
Falls,  the  population  reached  by  power  therefrom 
is  about  1,500,000  people. 

In  addition  to  the  greater  density  of  population  in 
the  Niagara -power  district  of  the  United  States, 
more  energy  per  capita  is  used,  making  it  necessary 
to  supplement  the  power  from  Niagara  Falls  with 
that  generated  by  other  water  power  and  steam  elec- 
tric plants.  Accordingly,  of  the  total  generating 
capacity  available  to  the  Niagara  Power  District,  on 
the  American  side,  39%  has  prime  movers  using 
steam.  In  the  same  district  for  Canada,  and  con- 
sidering only  the  generating  capacity  available  for 
use  in  Canada,  15%  is  driven  by  prime  movers  using 
steam. 

In  the  American  Niagara  Power  District  for 
1920,  456,245  tons  of  coal  were  used  for  the  produc- 
tion of  power  at  a  total  cost  of  $2,827,943,  while  in 
Canada  the  coal  used  was  of  very  small  amount, 
inasmuch  as  the  steam  electric  plants  were  used  prin- 
cipally to  insure  the  continuity  of  service  rather  than 
as  producers  of  energy. 

In  making  comparison  between  the  Niagara  Falls 
Power  Districts  of  the  United  States  and  Canada,  it 
must  be  clearly  borne  in  mind  that  the  comparison  is 
not  one  of  like  characteristics.  On  one  side  of  the 
border  there  are  approximately  1,200,000  people 
served  almost  exclusively  by  power  produced  at 
Niagara  Falls,  while  on  the  American  side  of  the 
border  the  people  are  served  not  only  by  power  from 
Niagara  Falls,  but  by  power  produced  in  other 
water  power  plants  and  in  steam  electric  plants, 
both  of  which  are  inherently  more  expensive  agen- 
cies for  production. 

The  power  plants  on  the  Canadian  side  of  the 
border  at  Niagara  Falls  had  a  total  capacity  in  1920 
of  approximately  318,000  kilowatts,  while  the  ca 
pacity  of  those  on  the  American  side  was  275.000 
kilowatts.  However,  in  1920  the  Canadian  plants 
exported  to  the  United  States  about  70,000  kilo- 
watts, making  a  capacity  available  to  the  Canadian 
.Niagara  Power  District  of  248,000  kilowatts,  and 
that  to  the  United  States  of  about  345,000  kilowatts. 
Thus,  while  the  plant  capacity  at  Niagara  Falls  is 
smaller  on  the  American  side,  the  capacity  available 
to  the  United  States  is  58%  of  all  of  the  capacity 
at  the  Falls.  These  amounts  represent  only  the 
capacity  of  the  plants  in  operation  as  of  1920,  and  do 
not  include  the  capacity  of  the  plants  now  being  con- 
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structed  on  the  Canadian  and  American  sides  of  the 
river. 

Figure  24  illustrates  the  relative  average  cost  for 
power  to  the  people  residing  in  the  Niagara  Power 
Districts  of  both  countries  and,  notwithstanding  the 
use  of  the  large  amount  of  steam-generated  power  in 
the  Niagara  District  of  the  United  States,  the  cost 
of  power  to  its  people  is  approximately  17%  less 
than  that  to  the  people  served  by  the  Hydro-Electric 
Power  Commission  of  the  Niagara  district  in  Can- 
ada who  use  power  wholly  produced  by  the  plants 
at  the  Falls. 

The  Hydro-Electric  Power  Commission,  in  pur- 
chasing the  Ontario  Power  Company,  assumed  a 
long-term  contract  to  supply  power  to  the  Niagara, 
Lockport  &  Ontario  Power  Company  at  a  price  of 
approximately  $16.78  per  kilowatt-year  of  demand. 
The  total  operations  of  the  Hydro-Electric  Power 
Commission  in  the  Niagara  District  resulted  in  an 
average  cost  of  7.35  mills  per  kilowatt-hour  gener- 
ated, but  the  cost  of  power  to  the  people  served  by 
the  Commission  in  Canada  because  of  the  contract 
with  the  Niagara,  Lockport  &  Ontario  Power  Com- 
pany is  increased  to  9.25  mills  per  kilowatt-hour 
generated. 

The  Hydro-Electric  Power  Commission  also  as- 
sumed certain  power  contracts  on  the  Canadian  side 
of  the  border  when  it  purchased  the  Ontario  Power 
Company.  The  law  under  which  the  Commission 
operates  provides  that  the  municipalities  who  are 
the  owners  of  the  system  shall  be  credited  with  any 
profits  accruing  from  contracts  made  by  the  Com- 
mission and,  per  contra,  shall  be  charged  with  any 
losses  resulting  therefrom. 

Many  of  the  contracts  on  the  Canadian  side  as- 
sumed by  the  Commission  in  the  purchase  of  the 
Ontario  Power  Company  bear  rates  lower  than  those 
at  which  power  is  sold  to  the  municipalities,  result- 
ing in  an  average  cost  to  the  people  residing  within 
the  municipalities  of  the  Niagara  District  served  by 
the  Hydro-Electric  Power  Commission  of  11.1  mills 
per  kilowatt  hour,  compared  to  7.35  mill's  per  kilo- 
watt hour  generated  for  all  of  the  operations  of  the 
Commission. 

The  private  companies  operating  within  the  Ni- 
agara District  in  Ontario  obtain  a  revenue  of  7.6 
mills  per  kilowatt  hour  generated,  which,  when  com- 
bined with  the  revenues  of  the  government  electric 
utilities,  reduces  the  total  revenue  per  kilowatt  hour 
generated  to  8.78  mills,  which  figure  may  be  consid- 
ered as  representative  of  the  cost  of  power  to  the 
people  in  the  Niagara  District  in  Canada. 

In  the  United  States  about  33%  of  all  of  the  en- 
ergy generated  for  use  in  the  Niagara  District  is 
produced  by  steam  electric  plants  having  a  total  ca- 
pacity of  about  270,000  kilowatts  compared  to 
397,000  kilowatts  in  the  water  power  plants  deliver- 
ing power  into  the  district.  Of  the  total  energy 
generated  for  use  in  this  district,  286,200,000  kilo- 
watt hours  are  produced  by  steam  electric  plants, 
which  operate  at  an  annual  capacity  factor  of  ap- 
proximately 10%. 

In   Canada,  the  Hydro-Electric   Power  Commis- 


sion, with  the  local  Municipal  Commissions  and  the 
few  private  companies  respectively,  constitute  the 
producers  and  distributors  of  power,  while  in  the 
United  States  there  are  some  55  companies  pro- 
ducing and  distributing  power  in  the  Niagara  dis- 
trict, of  which  35  are  classed  as  light  and  power 
companies  and  20  as  electric  street  railway  com- 
panies. To  ascertain  the  results  shown  in  this  sec- 
tion, it  was  necessary  to  analyze  the  financial  state- 
ments of  these  55  companies  to  eliminate  all  inter- 
change of  energy  and  revenue. 

The  resulting1  cost  of  power  to  the  people,  that 
is,  the  revenue  per  kilowatt  hour  generated  for  the 
American  Niagara  Power  District,  is  about  17% 
less  than  that  for  the  total  operations  of  the  Hydro- 
Electric  Power  Commission  and  Municipal  Commis- 
sions for  power  delivered  in  Canada,  and  it  is  about 
13%  less  than  that  for  all  utilities  in  that  district, 
whether  they  be  governmentally  or  privately  oper- 
ated. When  compared  to  the  cost  of  power  to  the 
people  residing  within  the  municipalities  served  by 
the  Hydro-Electric  Power  Commission  in  the  Ni- 
agara District,  the  cost  of  power  to  the  people  in 
the  American  district  is  less  by  about  4.45  mills  per 
kilowatt  hour  or  about  40%. 

The  energy  produced  per  capita  served  on  the 
American  side  is  28%  greater  than  that  for  the  op- 
erations of  all  of  the  electric  utilities  of  the  Cana- 
dian Niagara  Power  District,  whether  they  be  pri- 
vately or  governmentally  operated  ;  it  is  77%  greater 
than  the  energy  produced  for  the  total  operations  of 
the  Hydro-Electric  Power  Commission,  including 
the  Ontario  Power  Company,  and  it  is  134% 
greater  than  the  energy  produced  by  the  Hydro- 
Electric  Power  Commission  for  the  use  of  the  mu- 
nicipalities contracting  with  the  Commission  for  the 
receipt  of  power  in  the  Niagara  district. 

At  the  same  time  the  capacity  provided  for  each 
1,000  of  population  is  65%  greater  for  the  Niagara 
district  in  the  United  States  than  for  the  total  of 
private  and  government  operations  in  the  same  dis- 
trict of  Canada.  This  greater  capacity  available  to 
the  people  in  the  States  contains  the  reserve  capacity 
for  insurance  against  interruption  to  service,  and 
when  comparing  the  two  districts  the  reason  for  the 
power  shortage  from  which  the  Province  of  Ontario 
has  been  suffering  during  the  past  four  years  is 
made  very  evident. 

Figure  24,  in  addition  to  showing  the  revenue 
per  kilowatt  hour  generated,  shows  the  relative 
amounts  of  energy  sold  per  capita  and  the  propor- 
tion of  water  power  to  the  total  capacity. 

About  70%  of  the  total  energy  used  within  the 
Niagara  district  of  the  United  States  is  used  in 
the  operation  of  three  companies,  exclusive  of  the 
power  sold  by  these  companies  to  other  power  com- 
panies within  the  district.  The  cost  of  power  de- 
livered by  these  three  companies  to  the  people  is 
extremely  cheap,  and  for  1920  amounted  to  approxi- 
mately 4.64  mills  per  kilowatt  hour,  which  is  about 
47%  less  than  the  cost  for  power  delivered  by  all 
electric  utilities  in  the  Niagara  district  of  Canada 
and    notwithstanding    that    of    the    total    generating 
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capacity  available  to  these  three  companies  31',  is 
driven  by  prime  movers  using  steam.  However, 
these  steam  electric  plants  produce  only  about  10% 
of  the  total  energy  delivered  to  the  people  by  these 
companies. 

In  making  comparisons  of  cost  the  actual  relations 
of  the  Hydro-Electric  Power  Commission  of  On- 
tario to  the  municipalities  and  to  companies  served 
from  its  systems  must  be  kept  clearly  in  mind.  The 
Commission  is  empowered  by  law  to  contract  for 
the  sale  of  power  to  industrial  companies  located 
outside  the  boundaries  of  the  municipalities.  The 
profits  or  losses  resulting  from  such  contracts  are 
credited  or  debited  to  the  cost  of  power  to  the  mu- 
nicipalities, and  the  cost  of  power  to  the  people 
served  by  the  Niagara  System  is  not  the  cost  to  the 
people  living  within  the  municipalities  themselves. 
hut  the  average  cost  over  the  entire  system.  As  has 
been  brought  out  in  Section  II,  the  rates  charged  to 
industrial  consumers  by  the  Commission  are  lower 
than  the  wholesale  cost  for  power  to  the  municipali- 
ties, which  results  in  the  people  living  within  the 
municipalities  paying  an  average  price  for  power 
higher  than  those  stated  above. 

<!o-t  of  Power  to  the   People  of  California  Com- 
pared  to  thai    Portion  of  Ontario  Receiving 
Power  from  the  Hydro-Electric  Power 
( lommission 

From  the  standpoint  of  the  physical  property  re- 
quired to  deliver  power  to  the  people,  California  is 
not  comparable  to  <  )ntario.  In  California  the  water 
power  plants  are  located  in  the  mountainous  re- 
.  a  considerable  distance  away  from  the  mar- 
ket-, for  the  ] xiwer,  which  results  in  the  necessity 
of  constructing  very  long  transmission  line-  across 
an  extremely  rugged  country  to  bring  the  power  to 

The  capacity  of  the  water  power  plants  in  Califor- 
nia compared  to  those  at  Niagara  Falls  are  very 
small,  and  the  total  power  is  obtained  by  the  con- 
struction of  a  large  number  of  these  rather  than  by 
the  construction  of  the  few  very  large  plants,  as  is 
the  case  in  (  hitario.  Furthermore,  the  water  supply 
ilifornia  is  not  continuous,  a-  it  is  at  Niagara 
Falls,  this  being  unusually  well  illustrated  by  the 
water  famine  which  occurred  there  during  1920. 
In  California,  therefore,  it  is  necessary  to  substitute 
the  water  powers  by  steam  power,  and  of  the  total 
generating  capacity  available  to  that  section  of  Cali- 
fornia analyzed,  41%  of  all  of  the  generating  ca- 
pacity is  located  in  the  steam  electric  plants,  while 
about  36%  of  all  of  the  energy  produced  is  accom- 
plished through  the  agency  of  steam  rather  than  by 
water. 

Obviously  this  physical  situation  does  not  lend  it- 
self to  the  production  of  cheap  power  to  the  extent 
that  should  be  reached  by  the  electric  utilities  receiv- 
ing power  from  Niagara  Falls.  California  is  hardly 
comparable  even  to  the  systems  of  the  Hydro- 
Electric  Power  Commission  other  than  Niagara,  for 
these  systems  produce  practically  all  of  their  energy 
by   water  powers,   which  are   located   in   close   prox 


imity  to  the  markets  to  be  served,  therefore  involv- 
ing no  large  investment  costs  for  transmission.  Not- 
withstanding these  physical  differences,  the  opera- 
tions in  California  are  compared  to  those  by  the 
1  lydro-Electric  Power  Commission  other  than  the 
Niagara  System,  more  especially  to  bring  out  the 
greater  degree  of  service  rendered  to  the  people  by 
the  companies  in  California  than  is  rendered  to  the 
people   by   the   Hydro-Electric    Power  Commission. 

Figure  25  shows  the  total  revenues,  energy  gen- 
erated per  capita  served,  and  the  proportion  of  the 
capacity  in  water  power  for  California  compared 
to  the  same  statistics  in  respect  to  the  systems  other 
than  the  Niagara  operated  by  the  Hydro-Electric 
Power  Commission  of  Ontario. 

The  cost  of  power  to  the  people  of  California 
is  less  by  4%  than  that  to  the  people  served  by  the 
systems  other  than  Niagara  in  Ontario.  In  Cali- 
fornia, however,  about  970  kilowatt  hours  are  served 
per  capita,  which  is  greater  by  10%  than  for  the 
service  received  from  the  government  electric  utili- 
ties in  Ontario  other  than  the  Niagara  System.  Cali- 
fornia receives  service  for  a  greater  proportion  of 
its  population  in  that  197  persons  out  of  each  1,000 
Mi"  population  are  customers  of  the  private  compa- 
nies, and  this  use  of  service  in  California  is 
greater  by  58%  than  for  the  systems  of  the  Hydro- 
Electric  Power  Commission  other  than  the  Niagara, 
and  greater  by  33%  than  for  all  of  the  systems  of 
the  Hydro-Electric  Power  Commission. 

The  generating  capacity  per  capita  available  to  the 
districts  served  in  California  is  greater  by  about 
21%  than  the  generating  capacity  made  available  to 
all  of  the  systems  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  showing  that  in  California 
the  service  to  the  people  is  better  protected  by  re- 
serve generating  equipment  than  is  the  case  for 
Ontario. 

Cost    of    Power    to    the    People    of    Ontario    and 
Quebec,  Served  by  Private  Companies,  Com- 
pared  to  the  Cost  from  Government 
Electric     I  tilities     in     Ontario 

The  section  of  Quebec  taken  for  comparison  with 
the  government  electric  utilities  of  Ontario  is  lo- 
cated in  the  St.  Lawrence  Valley,  extending  from 
the  city  of  Quebec  to  the  boundary  between  the 
Provinces  of  Ontario  and  Quebec.  This  region  is 
served  almost  entirely  by  water  power,  only  7% 
of  the  total  capacity  located  therein  being  comprised 
of  -team  electric  plants,  in  which  but  very  little 
energy  is  produced. 

Of  the  water  powers  supplying  this  section,  those 
producing  by  far  the  greatest  proportion  of  the 
energy  used  are  of  the  character  receiving  practi- 
cally a  continuous  water  supply,  making  them,  in 
this  particular,  comparable  with  Niagara  Falls.  It 
has  also  been  possib'e.  due  to  the  physical  character- 
istics of  some  of  these  water  powers,  to  construct 
them  for  a  very  low  first  cost,  therefore  in  this 
respect  they  are  also  comparable  to  Niagara. 

The  transmission  systems  serving  this  region  are 
expensive  because  the  water  powers  are  located  at 
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remote  distances  from  the  power  markets.  Consid- 
ering all  of  the  factors  making  np  the  total  cost  of 
power  to  the  people,  this  section  of  Quebec  is  more 
truly  comparable  to  that  of  the  region  served  by  the 
Hydro-Electric  Power  Commission  of  Ontario  than 
is  any  other  section  within  considered. 

These  two  districts  are  compared  with  the  gov- 
ernment electric  utilities  of  Ontario  in  Figure  26. 

In  Ontario,  the  principal  private  companies  re- 
ceive a  large  amount  of  power  from  Niagara  Falls, 
or  from  other  cheap  water  powers,  and  while  for 
the  companies  considered  this  is  supplemented  by 
approximately  27%  in  steam  electric  capacity,  it  is 
not  largely  used  for  energy  production. 

The  cost  for  power  to  the  people  of  Quebec  is 
low,  being  32%  less  than  that  for  the  cost  to  all  of 
the  people  receiving  Hydro-Electric  Power  service 
in  Ontario,  and  being  less  by  27%  than  the  cost  to 
all  of  the  people  residing  in  the  Niagara  district  of 
Ontario  that  are  served  by  privately  or  govern- 
mentally  operated  electric  utilities. 

In  respect  to  the  number  of  kilowatt  hours  served 
per  capita,  the  private  companies  in  Quebec  deliver 
84%  more  than  does  the  Hydro-Electric  Power 
Commission  to  its  customers  in  Ontario,  and  24%; 
more  than  do  all  of  the  privately  operated  and  gov- 
ernmental electric  utilities  in  the  Niagara  district 
of  Ontario. 

The  service  in  Quebec  appears  to  be  more  widely 
distributed  in  that  the  number  of  customers  served 
for  each  1,000  of  population  exceeds  that  for  the 
operations  of  the  Hydro-Electric  Power  Commis- 
sion by  about  9Ac/c,  while  the  generating  capacity 
available  per  1,000  of  population  is  greater  by  89% 
than  that  for  the  Hydro-Electric  Power  Commis- 
sion's operations,  and  by  19%  than  for  the  opera- 
tions of  all  of  the  electric  utilities  in  the  Niagara 
district  of  Ontario. 

The  private  companies  of  Ontario  are  furnishing 
power  to  their  customers  for  a  price  of  about  4.8% 
less  than  that  delivered  to  the  people  by  the  Hydro- 
Electric  Power  Commission  of  Ontario.  Data  as  to 
the  extent  of  service  to  the  customers  of  the  private 
companies  of  Ontario  was  not  complete,  and  com- 
parisons, therefore,  could  not  be  made. 

Summarization     of     the     Comparisons     Between 
Power  Districts  in  Canada  and  United  States 

The  preceding  discussion  brings  out  that  even 
under  conditions  not  favorable  to  the  privately  op- 
erated companies  in  the  States  and  in  Canada  they 
are  able  to  deliver  power  at  a  lower  cost  to  the 
people  than  do  the  government  operated  electric 
utilities  in  Ontario.  What  is  even  more  marked, 
however,  is  the  greater  availability  of  service,  as 
not  only  are  the  kilowatt  hours  generated  per  capita 
served  greater  in  each  instance,  but  the  number  of 
customers  taking  service  for  each  1,000  of  popula- 
tion is  much  larger  for  the  private  companies  than 
for  the  government  electric  utilities  of  Ontario.  Un- 
doubtedly this  is  due  to  the  lack  of  initiative  by  gov- 
ernment electric  utilities  in  securing  new  business 
once  service  has  been  established  in  anv  communitv. 


The  private  electric  utility  companies  provide  a 
proportionately  larger  amount  of  generating  capac- 
ity per  capita  served  than  do  the  government  electric 
utilities,  and  thus,  by  providing  larger  amounts  of 
reserve  equipment,  they  insure  a  higher  degree  of 
continuity  of  service  to  their  customers. 

Comparisons  of  the  Cost  of  Power  to  the  People 

Residing     in     the     Larger     Cities     in     the 

Provinces  of  Ontario,  Quebec  and  in 

the     Niagara     Power     District 

of  the  United  States 

Toronto,  which  is  the  largest  city  receiving  service 
from  the  Hydro-Electric  Power  Commission  of  On- 
tario, is  compared  to  Montreal,  the  metropolis  of  the 
Province  of  Quebec  and  to  Buffalo,  the  largest  city 
in  the  Niagara  district  within  the  United  States. 

Toronto  is  located  about  80  miles  from  Niagara 
Falls,  while  Buffalo  is  within  20  miles  of  the  same 
point.  Montreal  receives  its  power  from  Cedars 
Rapids  and  from  Shawinigan  Falls,  and  the  dis- 
tances over  which  power  must  be  transmitted  from 
its  point  of  production  to  that  of  utilization  are 
comparable  to  the  distances  between  Niagara  Falls 
and  Toronto. 

In  1920  the  Hydro-Electric  Power  Commission 
supplied  Toronto  without  the  use  of  any  steam  elec- 
tric reserve  located  within  that  city.  Montreal  and 
Buffalo  do  have  steam  electric  reserve,  and  in  the 
latter  city  the  steam  electric  plant  produced  in  1920 
over  180,000,000  kilowatt  hours. 

Revenues  less  taxes  per  kilowatt  hours  have,  in  all 
instances,  been  compared,  but  the  energy  in  this  in- 
stance is  taken  on  the  basis  of  that  sold  to  the  ulti- 
mate customer  rather  than  that  generated  in  the 
power  plants.  Figure  27  shows  the  total  revenue 
less  taxes  per  kilowatt  hour  sold  compared  for  these 
three  cities.  That  for  Toronto  includes  only  the 
operations  of  the  Local  Hydro-Electric  Power  Com- 
mission. The  cost  of  power  to  the  people  in  Toronto 
was  about  1.78  cents  per  kilowatt  hour  in  1913.  It 
was  gradually  reduced  until  1918,  when  it  reached  a 
minimum  of  1.02  cents.  Since  that  time  it  has  risen 
until  1920  to  1.47  cents  per  kilowatt  hour. 

For  1913  and  1914  the  average  cost  of  power  to 
the  people  in  Buffalo  was  high,  being  over  3.5  cents 
per  kilowatt  hour.  This  is  due  to  the  small  propor- 
tion of  power  business  to  the  total  business ;  how- 
ever, in  1915  a  very  material  drop  in  average  cost 
took  place,  and  the  cost  of  power  to  the  people  in 
Buffalo  reached  a  minimum  of  0.93  cents  in  1918, 
since  when  it  has  risen  to  1.18  cents  per  kilowatt 
hour  for  1920. 

The  cost  of  power  to  the  people  of  Montreal  has 
been  very  uniform  over  the  eight-year  period  an- 
alyzed, starting  at  1.03  cents  in  1013,  reaching  a 
minimum  of  0.93  cents  per  kilowatt  hour  for  1917, 
with  an  increase  since  that  date  to  1.13  cents  per 
kilowatt  hour  for  1920. 

For  1920  the  cost  of  power  delivered  to  the  cus- 
tomers of  the  Toronto-TIvdro-Flectric  Power  Com- 
mission was  29%  greater  than  that  to  the  people  of 
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Montreal,  and  was  25%  greater  than  that  to  the 
people  of  Buffalo. 

The  increase  in  the  cost  of  energy  in  the  several 
cities,  brought  about  by  increases  in  the  costs  for 
labor  and  material  since  1917,  have  been  25%  for 
Montreal,  27%  for  Buffalo  and  44%  for  service 
from  the  Toronto-Hydro-Electric  Power  Commis- 
sion. The  efficiency  of  management  for  the  private 
electric  utilities  combined  with  regulation  by  Public 
Service  Commissions  seems  in  this  instance  to  have 
been  more  successful  in  holding  down  average  costs 
for  service  to  the  consumer  with  rising  commodity 
prices  than  was  government   ownership. 

At  the  hearing  before  the  Committee  on  Water 
Power,  of  the  I  louse  of  Representatives  of  the 
United  States  held  April  15.  1918,  Sir  Adam  Beck- 
made  the  following  statement : 

"In  Toronto  we  are  selling  power  at  one-half 
the  rates  obtaining  in  the  city  of  Buffalo,  20 
miles  from  the  Falls,  while  Toronto  is  84  miles 
from  the  Falls. 

"We  have  small  towns,  such  as  Gait,  89  miles. 
and  St.  Thomas,  120  miles  from  Niagara  Falls, 
where  the  rates  are  just  one-half  the  rates  that 
the  company  in  Buffalo  is  charging  for  its  light 
and  power. 

"Buffalo  prices  were  fixed  by  your  Public 
Service  Commission,  and  I  think  they  were  re- 
duced by  20%  or  25%  a  year  or  so  ago,  but 
they  are  still  twice  as  high  as  the  average  price 
at  which  we  are  supplying  200  municipalities." 

It  is  difficult  to  understand  the  comparison  Sir 
Adam  Beck  is  making  in  the  above  statement.  The 
first  two  paragraphs  indicate  a  comparison  between 
the  average  cost  for  service  to  the  customer,  and  if 
such  is  the  case  Sir  Adam  must  have  been  misin- 
formed, for  at  that  time  the  customers  in  Buffalo 
were  receiving  service  at  an  average  cost  less  by  10% 
than  that  for  Hydro  customers  in  Toronto.  The 
last  paragraph  of  the  statement,  however,  compares 
the  wholesale  price  of  power  to  the  200  municipali- 
ties in  Ontario  with  the  retail  rates  in  Buffalo.  Such 
a  comparison  is  obviously  unjust  and  fallacious. 
This  latter  comparison  is  of  the  form  remarked  on 
in  Section  II.  page  154;  that  is,  it  is  a  comparison 
between  unlike  units  and  is  therefore  valueless  and 
misleading.  It  was  to  avoid  just  these  erroneous 
comparisons  that  the  method  used  in  this  report  was 
adopted,  tor  the  comparisons  between  the  average 
cost  of  service  to  the  consumer  is  the  accurate  meas- 
ure of  the  cost  of  power  to  the  entire  people  for  any 
section  served,  and  it  at  the  same  time  eliminates 
the  question  as  to  whether  or  not  each  rate  schedule 
is  so  constructed  as  to  share  its 
of  the  total  cost. 


proper  proportion 


The  Toronto  Hydro-Electric  Power  Commission 
furnishes  a  relatively  small  amount  of  power  to  the 
Civic  Street  Railways,  and  it  furnishes  only  in  part 
the  domestic  and  industrial  light  and  power  busi- 
ness in  the  city  of  Toronto.     In  order  to  compare 


the  cost  for  energy  to  all  of  the  people  receiving 
electric  sendee  in  Toronto  to  that  of  Montreal  and 
Buffalo,  the  revenues  and  energy  sold  by  the  private 
company,  including  the  cost  of  power  to  the  street 
railway  company,  has  been  added  to  that  of  the 
Toronto  Hydro-Electric  Power  Commission,  and 
the  comparison  as  to  the  revenue,  less  taxes,  per 
kilowatt  hour  between  these  several  cities  is  illus- 
trated in  Figure  28  for  the  year-  of  1917  to  1920 
inclusive. 

This  figure  indicates  that  the  Toronto  Hydro- 
Eleclric  Power  Commission  was  selling  power  in 
Toronto  at  a  cost  to  people  less  than  that  for  the 
private  company  in  Toronto  up  to  1920,  when  the 
increase  of  rates,  put  into  effect  by  the  Commission, 
increased  the  cost  to  above  that  for  the  private  com- 
pany. The  combined  revenue  less  taxes  for  the  city 
of  Toronto  per  kilowatt  hour  sold  is  1.35  cents  as 
compared  to  1.47  cents  for  the  operations  of  the 
Toronto   Hydro-Electric   Power   Commission   only. 

Street  lighting  in  all  cities  is  paid  for  by  taxation. 
In  Figure  29  the  average  cost  for  street  lighting  in 
cents  per  capita  for  the  three  cities  compared  is 
shown  for  the  years  1913  to  1920  inclusive.  The 
cost  of  street  lighting  per  capita  in  Toronto  in  each 
instance  is  higher  than  that  for  the  two  other  cities, 
and  shows  a  greater  variation  in  cost  from  year  to 
year,  varying  from  nearly  80  cents  in  1013  to  about 
65  cents  for  1918,  with  an  increase  to  67  cents  for 
1920. 

In  Buffalo  the  lowest  cost  for  street  lighting  was 
reached  in  1914,  when  it  was  53  cents  per  capita, 
and  it  has  gradually  increased  since  that  time  until 
in  1920  it  was  about  60  cents  per  capita. 

The  cost  for  street  lighting  in  Montreal  is  very 
uniform  over  the  entire  period,  varying  but  one  or 
two  cents  per  capita  above  or  below  40  cents  per 
capita. 

The  relative  amount  of  light  received  for  this  ex- 
penditure in  these  several  cities  has  not  been  com- 
pared, due  to  the  lack  of  adequate  statistics.  Mon- 
treal and  Buffalo  are  well  illuminated  cities,  and 
while  it  is  possible  that  Toronto  may  have  a  greater 
amount  of  illumination  per  capita,  it  is  entirely  a 
question,  after  sufficient  illumination  has  been  pro- 
vided for  adequate  police  protection  purposes,  as  to 
what  degree  above  that  the  municipality  desires  to 
spend  for  its  cost  of  illumination. 

Figure  30  shows  the  proportional  amount  of  total 
revenue  received  from  different  classes  of  services 
by  the  Toronto  Hydro-Electric  Power  Commission, 
as  compared  to  the  city  of  Buffalo.  For  the  past 
few  years  the  revenue  received  from  power  sales 
are  not  far  different,  while  those  received  from  do- 
mestic and  commercial  lighting  are  somewhat  greater 
for  Buffalo  than  for  Toronto.  The  proportion  of 
revenue  received  from  street  lighting  is  less  than 
one-half  in  Buffalo  of  that  received  for  Toronto, 
and  in  the  early  days  of  the  operation  of  the  Toronto 
I  lydro-Electric  Power  Commission  a  considerable 
portion  of  its  total  revenues  were  derived  from  this 
class  of  business. 
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Figure  28 

The  revenue  less  taxes  per  kilowatt  hour 
for  the  cities  of  Buffalo  and  Montreal 
compared  to  the  city  of  Toronto  in- 
cluding both  the  municipally  owned 
and  privately  owned  Electric 
Utility  properties. 


CD 
CD 
CD 


Legend 

For  Toronto  Hydro  Commission  customers. 

For  Toronto  Electric  Co.  customers  and  Toronto  Railway  Co, 
For  all  Electric  Utilities,  City  of  Toronto,  Ontario. 
For  all  Electric  Utilities,  City  of  Buffalo,  New  York. 
For  all  Electric  Utilities,  City  of  Montreal,  Quebec. 


Bote:    The  revenue  is  that  paid  by  the 
ultimate  consumer,  while  the 
energy  is  that  amount  delivered 
for  his  use. 
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Figure,  30 
Comparison   of    revenues   from  different    classes 
of    "business    for   Toronto  Hydro  and   the    city 
of  Buffalo. 

Legend; H  Toronto  Hydro  □  Buffalo 
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In  Figure  31  there  is  shown  a  proportion  of  the 
total  energy  sold  for  domestic  and  commercial  light- 
ing purposes.  Over  the  average  of  the  period  be- 
tween 1913  and  1919,  the  Toronto  Hydro-Electric 
Power  Commission  has  sold  about  50%  of  its  total 
energy  for  this  class  of  service,  and  since  1914  the 
average  for  the  Buffalo  Company  has  not  been  far 
different  from  this  amount. 

Considering  these  facts  with  the  comparative  rev- 
enues for  this  class  of  service  given  in  Figure  29 
indicates  that  the  cost  of  domestic  and  commercial 
lighting  to  the  people  of  Toronto  receiving  service 
from  the  Hydro-Electric  Power  Commission  is  not 
so  much  lower  than  that  to  the  people  of  Buffalo, 
receiving  the  same  class  of  service.  At  this  point  it 
is  also  interesting  to  compare  the  total  energy  sold 
per  capita  in  the  cities  of  Toronto,  Buffalo  and 
Montreal.  This  amounts  to  930  kilowatt  hours  per 
capita  for  Buffalo,  854  kilowatt  hours  for  Toronto, 
inclusive  of  the  Toronto  Electric  Company  and  the 
power  used  by  the  street  railway  company,  and  1,060 
kilowatt  hours  per  capita  for  Montreal  and  its 
suburbs. 

The  importance  of  Toronto  in  the  Niagara  Sys- 
tem is  illustrated  by  Figure  32,  which  shows  the 
ratio  of  the  population  of  Toronto  to  the  total  popu- 
lation of  the  Niagara  District,  and  the  ratio  of  the 
horsepower  in  Toronto  to  the  total  horsepower  pur- 
chased from  the  Niagara  System.  In  1912  Toronto 
comprised  65%  of  the  population  served,  but  by 
1920  this  proportion  had  dropped  to  about  44%.  In 
1919  Toronto  purchased  about  47%  of  all  of  the 
power  sold  on  the  Niagara  System.  This  has  been 
gradually  falling  off  until  for  1920  it  represented 
about  42%.  However,  when  the  "Clean  Up  Deal" 
is  consummated,  the  proportions  in  respect  to  the 
horsepower  purchased  will  be  materially  changed, 
as  nearly  100.000  horsepower  in  addition  will  be 
added  to  Toronto's  purchases  as  a  result  of  acquir- 
ing the  Toronto  Electric  Company  and  the  sale  of 
power  to  the  Toronto  Street  Railway  Company. 

One  of  the  reasons  for  the  cheaper  cost  of  power 
to  the  people  of  Buffalo  than  to  those  for  the  city  of 
Toronto  is  the  higher  degree  of  utilization  of  plant 
capacity  in  Buffalo.  This  is  illustrated  in  Figure  33. 
which  shows  the  annual  load  factor  compared  for 
Buffalo  and  for  Toronto,  and  in  the  case  of  Toronto 
the  load  factor  is  shown  both  for  the  operations  of 
the  Toronto  Hydro-Electric  Power  Commission  and 
for  the  total  of  all  electric  utilities  operating  in 
Toronto. 

For  1920  the  load  factor  at  Buffalo  is  about  54%, 
as  compared  to  about  38%  for  Toronto,  showing  a 
higher  degree  of  utilization  of  the  plants,  transmis- 
sion lines,  etc.,  by  50%  for  Buffalo.  Such  use  of 
the  investment  does  much  to  lower  the  cost  of  power 
to  the  people  in  that  the  fixed  charges  against  the 
investment  arc  spread  over  a  larger  number  of 
kilowatt  hours. 

Comparisons    of   the    Cost    of   Street   Lighting   for 

Small  Municipalities  in  the  Provinces  of 

Ontario  and  Quebec 

The  cost  for  street  lighting  in  Toronto,  as  com- 


pared to  that  for  Montreal  and  Buffalo,  has  been 
previously  commented  upon.  The  street  lighting 
revenue  per  capita  for  44  small  municipalities  in  the 
Province  of  Quebec  is  compared  to  that  for  39  mu- 
nicipalities of  about  equal  size  in  the  Province  of 
i  tntario  in  Figure  34.  The  municipalities  in  Ontario 
were  selected  so  as  to  scatter  them  widely  over  the 
entire  region  served  by  the  Hydro-Electric  Power 
Commission,  and  as  near  as  was  possible  to  obtain 
an  average  representative  cost  for  street  lighting  for 
municipalities  within  the  population   limits  named. 

Referring  to  Figure  34.  it  will  he  noted  that  the 
average  revenue  per  capita  for  street  lighting  in  the 
Province  of  Quebec  is  very  uniform,  averaging 
about  50  cents  per  capita  per  year,  while  that  for  the 
several  groups  in  Ontario  varies  over  wide  limits. 
the  minimum  revenue  per  capita  from  this  class  of 
business  being  approximately  75  cents,  while  the 
maximum  is  about  $1.50. 

It  is  also  interesting  to  note  that  as  the  population 
of  the  groups  in  Ontario  becomes  relatively  smaller, 
the  cost  for  street  lighting  per  capita,  in  general,  in- 
creases with  the  exception  of  group  5,  which  is  for 
municipalities  of  under  500  people. 

The  average  revenue  obtained  from  street  lighting 
per  capita  in  Ontario,  from  these  small  communities, 
amounts  to  about  99  cents,  as  compared  to  that  of 
49  cents  for  communities  of  like  size  in  Quebec, 
which  is  a  greater  cost  for  Ontario  by  about  100%. 

Figure  35  shows  the  population  for  the  equivalent 
of  100  watts  of  street  lighting  in  these  small  mu- 
nicipalities, and  those  served  by  the  Hydro-Electric 
Power  Commission  in  Ontario  show  a  much  greater 
quantity  of  light  being  furnished  than  to  the  mu- 
nicipalities considered  for  Quebec. 

The  average  population  of  all  of  these  communi- 
ties per  equivalent  of  100  watts  of  street  lighting  is 
24.4  per  1,000  of  population  in  Quebec,  and  12.7  of 
1,000  of  population  in  Ontario,  indicating  that  the 
amount  of  illumination  furnished  by  Hydro  service 
to  the  municipalities  in  Ontario  is  about  92%  greater 
than  that  furnished  in  Quebec.  These  averages, 
when  considered  with  the  revenues  per  capita,  indi- 
cate that  the  revenue  per,  equivalent  100  watts  of 
illumination  is  slightly  less  for  the  municipalities  of 
Quebec  than  for  those  in  Ontario  receiving  Hydro 
service. 

Proportion    of    Annual    Revenue    Represented    by 
Capital  Additions 

In  Figure  36  the  proportion  of  revenues  repre 
sented  by  capital  additions  have  been  compared  for 
the  American  companies  in  the  Niagara  district,  the 
Quebec  companies  in  the  St.  Lawrence  Valley  and 
the  systems  operated  or  supervised  by  the  Hydro- 
Electric  Power  Commission  of  Ontario.  Capital 
additions  and  revenues  have  been  analyzed  between 
the  years  of  1913  and  1920  inclusive  for  the  opera- 
tions of  the  Hydro-Electric  Power  Commission,  and 
for  the  American  companies  in  the  Niagara  district, 
while  for  the  Quebec  companies  in  the  St.  Lawrence 
Valley  the  period  covered  was  from  1916  to  1920 
inclusive. 

Figure     36     shows     thai     the     capital     additions 
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expressed  as  a  percentage  of  the  revenue  were  390 /V 
greater  for  the  properties  operated  by  the  Hydro- 
Electric  Power  Commission  than  for  the  American 
companies  in  the  Niagara  district,  and  was  630% 
greater  for  the  operation  of  the  Hydro-Electric 
Power  Commission  than  for  the  Quebec  companies 
in  the  St.  Lawrence  Valley.  Inasmuch  as  the  analy- 
sis for  the  Quebec  companies  did  not  include  the 
period  from  1913  to  1915  inclusive,  the  figures  given 
for  that  group  may  be  somewhat  lower  than  they 
would  have  been  had  they  included  the  entire  period 
red  for  the  American  companies,  and  the  Hydro- 
Electric  Power  .Commission,  owing  to  the  fact  that 
with  the  high  prices  prevailing  during  the  period  of 
the  World's  War,  construction  in  Quebec  was 
slowed  down  to  a  certain  extent. 

The  proportion  of  revenue  represented  by  capital 
additions  for  municipalities  in  Ontario  served  by 
the  Hydro-Electric  rower  Commission  is  about  the 
same  as  that  for  the  total  of  all  operations  of  the 
American  companies,  and  is  somewhat  greater  than 
that  for  the  Quebec  companies  in  the  St.  Lawrence 
Valley. 

The  complete  government  electric  utility  system  in 
Ontario  is  represented  by  the  sum  of  the  operations 
of  the  Hydro-Electric  Power  Commission,  and  those 
of  the  municipalities  and  the  capital  additions  of 
in  per  cent  of  revenue  are  greater  by  200% 
than  those  for  the  American  companies  in  the  Ni- 
agara district,  and  are  greater  by  350%  than  those 
for  the  Quebec  companies  operating  in  the  St.  Law- 
rence Valley. 

There  is  also  included  in  the  figure,  as  a  matter  of 
interest  only,  the  relation  of  revenue  to  capital  addi- 
tions including  construction  in  progress  by  the 
Hydro-Electric  Power  Commission  of  Ontario,  and 
these  figures  indicate  that  the  capital  additions  ex- 
pressed, as  a  proportion  of  the  revenue  will  be  nearly 
doubled  when  the  present  construction  being  under- 
taken is  placed  into  service. 

C<»>t   Data   Pertaining  to  Forty-one  Municipalities 
Using  Hydro  Power  in  1919 

Power  is  sold  by  the  Hydro-Electric  Power  Com- 


mission of  Ontario  to  the  Municipal  Commissions 
on  a  cost  basis.  The  method  used  in  determining 
this  cost  has  been  explained  in  Section  "H."  The 
effect  of  the  use  of  such  a  rate  is  well  illustrated  in 
Table  No.  24  following,  in  which  certain  character- 
istic data  for  forty-one  municipalities  has  been  tabu- 
lated. The  first  eighteen  municipalities  given  in  this 
table  are  served  from  the  Niagara  System,  and  these 
municipalities  were  selected  in  groups  of  two  so  as 
to  geographically  cover  the  entire  system.  In  each 
group  there  has  been  selected  a  large  municipality 
located  close  to  a  small  municipality  in  order  to  de- 
termine what  difference  in  cost  resulted  from  the 
rate  system  employed  between  large  and  small 
municipalities. 

The  first  two  municipalities  shown  are  those  of 
Toronto  and  Bolton,  located  fairly  close  to  each 
other,  near  the  eastern  end  of  the  Niagara  System. 
Toronto  in  1919  paid  an  actual  wholesale  rate  to 
the  Hydro-Electric  Commission  of  $16.70  per  horse- 
power year  as  compared  with  $53.80  for  Bolton. 
The  ultimate  retail  cost  to  the  consumer  per  horse- 
power year  was  approximately  twice  as  much  for 
Bolton  as  it  was  for  Toronto. 

The  fiscal  year  for  the  municipality  differs  from 
that  of  the  Hydro-Electric  Commission  by  two 
months,  so  that  it  has  been  necessary  in  order  to  de- 
termine the  ultimate  retail  cost  to  the  consumer  to 
estimate  the  horsepower"  taken  by  the  municipality 
for  the  Commission's  fiscal  year.  A  check  was  made 
upon  this  method  for  the  year  1920,  and  it  was 
found  to  be  substantially  correct. 

The  table  contains  information  as  to  the  munici- 
pality's debt,  and  also  the  liability  of  each  municipal- 
ity to  the  Commission  for  investments  made  by  the 
Commission  on  its  behalf.  The  municipality's  debt 
and  taxes  given  do  not  include  debentures  issued  or 
taxes  collected  for  school  purposes. 

Again  referring  to  Toronto  and  Bolton  as  a  com- 
parison of  a  large  municipality  and  a  small  one,  it  is 
to  be  noted  that  while  the  municipal  liability  of  To- 
ronto was  increased  only  14.2%  through  its  interest 
in  the  Hydro  System,  that  that  of  Bolton  was  in- 
creased by  428%.     As  long  as  the  Hydro-Electric 


TABLE  NO. 

Various  Cost  Data  Pertaining  to  41  Municipa 

Item 

Land  Air  Line  distance    from   Niagara — Miles 

Population    

Average   hp.   taken    from   "Hydro" 

Interim  wholesale  rates  charged  per  hp.  year  dollars 

Actual  wholesale  rates  charged  per  hp.  year  dollars 

Average  ultimate  retail  cost  to  consumer,  per  hp.  year 

Net  Municipal  debentures  other  than  electrical — ($1,000) .  . 

Net    electrical    municipal    debentures — ($1,000) 

Municipal  liability  for  Commission  investment   ($1,000).... 
Increase  in  municipal  liability  by  municipal  ownership  (   %) 

Revenue  per  kw.-hr.  domestic  lighting — cents 

R<  venue  per  kw.-hr.  commercial  lighting — cents 

Revenue   per  capita    from    street   lighting — dollars 

Assessed   valuation   per   capita — dollars 

Taxes  per  capita — dollars 

Tax  rate — mills  per  dollar 
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Toronto 

Bolton 
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85 

87 

42 

54 

499,278 
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Figure  35 

Population  per  100  watt  street  light  compared  by  popu- 
lation groups  for  k-k   municipalities  in  the  Province 
of  Quebec  and  39  municipalities  in  the  Province  - 
of  Ontario. 
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Figure    36 
The  proportion  of   revenues   represented  by 
capital   additions. 

Legend 

Operating  capital  only: 

■SD  American  companies  in  the  Niagara  District.   

HH1  Quebec  companies  of  the  St.  Lawrence  valley. 
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I   i  Complete  Hydro  system. 
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TABLE  NO.  24— Continued 
Various  Cost  Data  Pertaining  to  41  Municipalities  Using 

Item  Guelph 

Land  Air  Line  distance  from  Niagara — Miles 68 

Population    17,032 

Average   hp.   taken    from   "Hydro" 2,829 

Interim  wholesale  rates  charged  per  hp.  year  dollars 19.00 

Actual  wholesale  rates  charged  per  hp.  year  dollars 18.70 

Average  ultimate  retail  cost  to  consumer,  per  hp.  year 31.50 

Net  Municipal  debentures  other  than  electrical — ($1,000)..  2,160.2 

Net    electrical    municipal    debentures — ($1,000) 116.1 

Municipal  liability  for  Commission  investment   ($1,000)....  185.5 

Increase  in  municipal  liability  by  municipal  ownership  (   %)  13.9 

Revenue  per  kw.-hr.  domestic  lighting — cents 3.3 

Revenue  per  kw.-hr.  commercial  lighting — cents 2.0 

Revenue  per  capita  from  street  lighting — dollars .55 

Assessed  valuation   per   capita — dollars 583 

Taxes  per  capita — dollars 20.00 

Tax  rate — mills  per  dollar 34.5 

Item  St.  Thomas 

Land  Air  Line  distance  from  Niagara — Miles 110 

Population    17,759 

Average  hp.   taken    from   "Hydro" 2,168 

Interim  wholesale  rates  charged  per  hp.  year  dollars 24.00 

Actual  wholesale  rates  charged  per  hp.  year  dollars 24.80 

Average  ultimate  retail  cost  to  consumer,  per  hp.  year 40.00 

Net  Municipal  debentures  other  than  electrical — ($1,000)..  1,011.6 

Net    electrical    municipal    debentures — ($1,000) 101.6 

Municipal  liability  for  Commission  investment   ($1,000)....  221.4 

Increase  in  municipal  liability  by  municipal  ownership  (   %)  31.8 

Revenue  per  kw.-hr.  domestic  lighting — cents 2.9 

Revenue  per  kw.-hr.  commercial  lighting — cents 1.9 

Revenue  per  capita   from   street   lighting — dollars .79 

Assessed  valuation   per   capita — dollars 645 

Taxes  per  capita — dollars 19.70 

Tax  rate — mills  per  dollar 30.5 

Item  Windsor 

Land  Air  Line  distance  from  Niagara — Miles 207 

Population    31,629 

Average  hp.   taken    from   "Hydro" 2,124 

Interim  wholesale  rates  charged  per  hp.  year  dollars 36.00 

Actual  wholesale  rates  charged  per  hp.  year  dollars 32.90 

Average  ultimate  retail  cost  to  consumer,  per  hp.  year 68.50 

Net  Municipal  debentures  other  than  electrical — ($1,000)  . .  2,583.4 

Net    electrical    municipal    debentures — ($1,000) 329.1 

Municipal  liability  for  Commission  investment   ($1,000)....  491.0 

Increase  in  municipal  liability  by  municipal  ownership  (   %)  31.7 

Revenue  per  kw.-hr.  domestic  lighting — cents 3.9 

Revenue  per  kw.-hr.  commercial  lighting — cents 3.0 

Revenue  per  capita  from  street  lighting — dollars 1.21 

Assessed  valuation   per   capita — dollars 864 

Taxes  per  capita — dollars 26.50 

Tax  rate — mills  per  dollar 30.8 

Item  Stratford 

Land  Air  Line  distance  from  Niagara — Miles 95 

Population    18,106 

Average   hp.    taken    from    "Hydro" 1,462 

Interim  wholesale  rates  charged  per  hp.  year  dollars 25.00 

Actual  wholesale  rates  charged  per  hp.  year  dollars 25.30 

Average  ultimate  retail  cost  to  consumer,  per  hp.  year 55.00 

Net  Municipal  debentures  other  than  electrical— ($1,000)  .  .  2,000.0 

Net    electrical    municipal    debentures — ($1,000) 204.2 

Municipal  liability  for  Commission  investment   ($1,000)....  172.8 

Increase  in  municipal  liability  by  municipal  ownership  (   %)  18.8 

Revenue  per  kw.-hr.  domestic  lighting — cents 2.6 

Revenue  per  kw.-hr.  commercial  lighting — cents 2.7 

Revenue  per  capita   from  street  lighting — dollars .86 

Assessed  valuation   per   capita — dollars 545 

Taxes  per  capita — dollars 21 .90 

Tax  rate — mills  per  dollar 40.0 
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TABLE  NO.  24— Continued 

Various  Cost  Data  Pertaining  to  41  Municipalities  Using  "Hydro"  Power  in  1919. 

Item  Durham  Chesley        Orangeville  Collingwood 

I. and  Air  Line  distance  from  Niagara — Miles 120  136  89  128 

Population    1,500  1,703                2,173  7,264 

Average  hp.   taken   from   "Hydro" 74  160  134  1,444 

Interim  wholesale  rates  charged  per  hp.  year  dollars 30.00  40.00  35.00  28.00 

Actual  wholesale  rates  charged  per  hp.  year  dollars 33.40  40.60  33.50  36.20 

Average  ultimate  retail  cost  to  consumer,  per  hp.  year 75.50  65.00  57.00  43.30 

Net  Municipal  debentures  other  than  electrical— ($1,000) . .  57.9  135.1  88.7  428.8 

Net   electrical   municipal   debentures— ($1,000) 16.0  24.4  29.8  24.0 

Municipal  liability  for  Commission  investment  ($1,000) 18.7  68.5  70.5  330.3 

Increase  in  municipal  liability  by  municipal  ownership  (   %)  60.0  68.7  113.0  82.5 

Revenue  per  kw.-hr.  domestic  lighting — cents 7.0  6.4  6.0  2.7 

kt  venue  per  kw.-hr.  commercial  lighting — cents 6.4  5.8  3.8_  2.2 

nue  per  capita  from  street  lighting — dollars .89  .74  .85  .54 

Assessed  valuation  per  capita — dollars 367  420  490  495 

Taxes  per  capita— dollars 12.40  15.00  18.40  20.70 

Tax  rate— mills  per  dollar 33.6  35.8  37.7  41.8 

Item  Barrie  Victoria  Harbor  Coldwater  Omemee 

Land  Air  Line  distance  from  Niagara — Miles 122  145  145  140 

Population    6,775  1,496  584  465 

Average  H.  P.  taken  from  "Hydro" 554  35  40 

Interim   wholesale  rates  charged  per  hp.  year  dollars 29.00  35.00  40.00  

Actual  wholesale  rates  charged  per  hp.  year  dollars 31.40  50.20  62.00  .... 

\verage  ultimate  retail  cost  to  consumer,  per  hp.  year 47.70  75.00  86.00  .... 

Net  Municipal  debentures  other  than  electrical— ($1,000)  . .  5.7  26.3  53.3 

Net    electrical   municipal    debentures— ($1,000) 34.5  5.7  6.3  11.5 

Municipal  liability  for  Commission  investment   ($1,000) 182.9  11.2  14.8 

Increase  in  municipal  liability  by  municipal  ownership  (   %)  ....  296.0  80.0  .... 

Revenue  per  kw.-hr.  domestic  lighting — cents 4.2  6.0  5.2  7.0 

Revenue  per  kw.-hr.  commercial  lighting — cents 2.5  7.5  4.5  7.5 

Revenue  per  capita   from  street  lighting — dollars .69  .36  .90  1.67 

Assessed  valuation  per  capita — dollars 85  221  546  416 

Taxes  per  capita— dollars 34.00  8.55  22.30  27.10 

T,x  rate— mills  per  dollar 40.0  38.8  41.0  65.0 

Item                                                                Peterborough  Kingston         Wellington  Carlton  Place 

Land  Air  Line  distance  from  Niagara — Miles 147  225  171  270 

Population    21,230  23,261  802  3,884 

Average  H.  P.  taken  from  "Hydro" ....  ....  247 

Interim  wholesale   rates  charged  per  H.  P.  dollars 33.00 

Actual  wholesale  rates  charged  per  H.  P.  dollars ....  ....  20.30 

Average  ultimate  retail  cost  to  consumer,  per  H.  P ....                   31.80 

Net  municipal  debentures  other  than  electrical 2,216.8  1,624.2  1.2  292.3 

Net   electrical   municipal    debentures— ($1,000) 220.0  277.8  9.8  40.0 

Municipal  liability  for  Commission  investment   ($1,000)....  ....  ....  60.6 

Increase  in  municipal  liability  through  municipal  ownership 

(      %) ....  ....  ....  34.2 

Revenue  per  kw.-hr.  domestic  lighting — cents 3.3  6.0  ....  .... 

Revenue  per  kw.-hr.  commercial  lighting— cents 2.2  5.1  ....  

nue  per  capita  from  street  lighting — dollars .68  .95  .42  

Assessed  valuation  per  capita — dollars 742  592  547  366 

Taxes  per  capita— dollars 22.60  18.90  12.50  15.20 

Tax   rate— mills 30.4  31.9  22.8  41.5 

Item  Perth  Brockville                 Prescott 

Land  Air  Line  distance  from  Niagara — Miles 257  271  280 

Population    3,545  9,326  2,660 

Werage  H.  P.  taken  from  "Hydro" 145  631  191 

Interim  wholesale  rates  charged  per  H.  P.  dollars 32.00  45.19  44.93 

Actual  wholesale  rates  charged  per  H.  P.  dollars 57.25  48.00  37.10 

Average  ultimate  retail  cost  to  consumer,  per  H.  P 143.00  116.30  73.00 

Net  Municipal  debentures  other  than  electrical— ($1,000)..  333.2  906.0  157.6 

Net    electrical    municipal    debentures— ($1,000) 56.0  140.4  19.6 

Municipal  liability  for  Commission  investment   ($1,000) ....  85.4  286.3  51.1 
Increase  in  municipal  liability  through  municipal  ownership 

(      %)    '. 41.5  47.0  45.0 

Revenue  per  kw.-hr.  domestic  lighting — cents 6.2  7.9  5.5 

Revenue  per  kw.-hr.  commercial  lighting — cents 4.7  7.3  5.1 

Revenue  per  capita  from  street  lighting — dollars .37  .96  .94 

Assessed  valuation  per  capita — dollars 524  525  570 

Taxes  per  capita — dollars 22.50  20.60  16.20 

Tax    rate— mills 43.0  39.2  28.0 
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TABLE  NO.  24— Continued 
Various  Cost  Data  Pertaining  to  41  Municipalities  Using  "Hydro"  Power  in  1919. 

Item  Winchester           Graven  hurst 

Land  Air  Line  distance  from  Niagara — Miles 300  161 

Population    1.069  1,502 

Average  H.  P.  taken   from  "Hydro" 72  359 

Interim  wholesale  rates  charged  per  H.  P.  dollars 69.84  13.28 

Actual  wholesale  rates  charged  per  H.  P.  dollars 52.50  18.30 

Average  ultimate  retail  cost  to  consumer,  per  H.  P 83.50  40.20 

Net  Municipal  debentures  other  than  electrical— ($1,000) .  .  36.0  157.5 

Net    electrical    municipal    debentures— ($1,000) 9.9  87.6 

Municipal  liability  for  Commission  investment   ($1,000)....  30.0  41.6 
Increase  in  munici£al  liability  through  municipal  ownership 

(      %)     108.0  82.2 

Revenue  per  kw.-hr.  domestic  lighting — cents 4.9  4.5 

Revenue  per  kw.-hr.  commercial  lighting — cents 6.4  2.5 

Revenue  per  capita  from  street  lighting — dollars 1.43  .83 

Assessed  valuation   per   capita — dollars 1.450  370 

Taxes  per  capita — dollars 62.00  16.20 

Tax   rate— mills 42.4  43.4 

Item  Cannington            Beaverton 

Land  Air  Line  distance  from  Niagara — Miles 130  135 

Population    818  932 

Average  H.  P.  taken   from  "Hydro" 68  85 

Interim  wholesale  rates  charged  per  H.  P.  dollars 50.50  45.00 

Actual  wholesale  rates  charged  per  H.  P.  dollars 53.110  46.30 

Average  ultimate  retail  cost  to  consumer,  per  H.  P 81. (Ml  79.00 

Net  Municipal  debentures  other  than  electrical— ($1,000) .  .  22.6  38.3 

Net    electrical    municipal    debentures— ($1,000) 14.0  13.8 

Municipal  liability  for  Commission  investment   ($1,000)....  30.8  31.5 
Increase  in  municipal  liability  through  municipal  ownership 

(      %)     154.0  118.0 

Revenue  per  kw.-hr.  domestic  lighting — cents 5.0  7.1 

Revenue  per  kw.-hr.  commercial  lighting — cents 5.9  3.6 

Revenue  per  capita  from  street  lighting — dollars 1.04  1.06 

Assessed  valuation  per   capita — dollars 464  443 

Taxes  per  capita — dollars 15.00  13.20 

Tax    rate— mills 32.5  29.6 
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System  meets  its  interest  and  sinking  fund  require- 
ments there  is  no  danger  from  such  a  situation,  but 
should  the  system  fail  to  meet  such  obligations  it  is 
questionable  as  to  whether  a  municipality  such  as 
Bolton  would  be  in  a  position  to  hold  investors  in 
its  Municipal  debentures  free  from  loss.  Provided 
rates  can  be  maintained  low  enough  to  keep  attract- 
ing business  to  the  Hydro  System,  these  large  in- 
creases in  municipal  liabilities  are  not  of  themselves 
dangerous,  but  the  danger  lies  in  the  fact  that  should 
the  cost  of  power  increase  to  a  point  where  business 
begins  to  fall  off,  which  with  the  theory  of  "power 
at  cost"  means  the  pyramiding  of  cost,  the  smaller 
municipalities  will  be  placed  in  an  extremely  preca- 
rious position.  Toronto  and  Bolton  represent  the 
two  extremes  of  the  increase  in  municipal  liability 
through  the  ownership  by  the  municipalities  of  the 
Hydro  System. 


The  rate  per  kilowatt  hour  from  domestic  lighting 
varies  from  as  low  as  2.3  cents  for  Hamilton  to  as 
high  as  9.2  cents  for  Embro.  It  is  quite  interesting 
to  note  the  large  difference  in  rates  for  this  class  of 
service,  the  variation  between  the  maximum  rate 
and  minimum  for  this  group  of  municipalities  being 
in  the  ratio  of  practically  four  to  one. 

For  commercial  lighting  the  revenue  per  kilowatt 
hour  varies  from  1.3  cents  for  Hamilton  to  as  high 
as  9.4  cents  for  Embro,  and  the  ratio  between  the 
maximum  and  minimum  for  this  class  of  service  is 
7.2  to  1 

The  revenue  obtained  from  municipal  street  light- 
ing also  varies  widely  for  the  different  municipali- 
ties, being  a  maximum  in  Port  Stanley  of  $2.18  per 
capita,  and  a  minimum  for  Victoria  Harbor  of  $0.36 
per  capita.  This  shows  the  ratio  between  maxi- 
mum  and   minimum   of   approximately   six   to   one. 
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